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THE ROLE OF THE RESEARCH MUSEUMS 



WEDNESDAY, APRIL 17, 1985 
House of Representativ 

GOMMHTEE ONiSciENCE AND TECHNOLOGY, 

Task Force on Science Poucy, 
z 1.1.1 iW€^hingto^DO^___ 
no?l*®^?^ force met, puff uMt to -notice, at 9:39 a.m., in room 
2318, Rayiurn Hottee Office Building, Hon. Don Fuqua (chairman 
of the task force) plesidrhg. 
Mr. Fuqua. The t^k force TOll^ome tctprder. 
Today the task fi)rce wH B^in its^ regular hearinjp^ on various 
ffipecte ^ Ameri^-sc During February and March, 

we cdhductedL a ^rira of minihearin^ wWchzweif held more or 
1^ weeWy, These were foai^ oh the general topic of the goals 
and d>jectivK of natioiisd^jence golie^^ they served to give us 
^^efUl overview anS: a food preparation for the hearings on the 
mdmdu^, more sp^r^g^ %apks which we b^n today. 

The research :act5v}tii^ csuried out at-j^erican mu^uins are 
garhapfr lep well recogft^ and clearly underetood than re- 
^arch (tone at univemties, in Government laboratbriessi and in in- 
dUsti^'. Tet, in certain ^iplin^ espedaHy in many of the social 
sciences, museum-based research is highly important^ 
. Such.resem'ch is frequently bied^n extensive callert^ of arti- 
p:4s jyiuch are the reason for the existence of the museums in the 
nr^ place, ^le large c(dle<gidns arej hbww^ expei^ve to develop 
^fid maintain. In that sense, they are not unlike other Jap^te^f 
big science wMch also require extensive faciliti^ and demand high 
operating costs. : 

^Ue^ibjghased r^^ unde5going_ much chsu^, ^ of 
which may m.t be for 4Jiel»|feCT.zSom^^ are phasing out 

sUch research, and that raises questions ^tout the di^oatidn of 
their collections, about the divorce from graduate education, and 
about the fnture supply of scholars in certain flelds.:^ i^ - 

Before^^r^sfidl^^^^ first wither, we wfll place opening statements 
of any members who so destee^ito the re^^ this point. 

[Th(j prepared opening statement of Mr. Liyan follows:] 

Opening Remarks of Hon: Manuel Lujan. Jr.. Science Policy Task Force 

- Todays mating <>n role of seientific r^earek museiSsib^ns our t^k 
forces more formal and directed hearing schedule. Overthe past two montiis, the 
tesk forc« has received oyem^ the goakand puriKse of:U:S. sciem» 

pohpy^fram^ five dis^ of Berkeley, Dr. 

UniveMly. l>._John:Eoster of TOW. Dr. James Wyn^u^eiv 
^ the NIH and Dr Lewis Branscombiof IBM: We owe tiicse individuals a vote of 
thanks for providing us with both a broad review of past and present U.S. science 

(1) 
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policy as well as identify ihg scihe ihterestihg areas for cchtihuihg attehtibh 
throug^hqut. bur study. _ __ _ _ _ _ 

Our focus today is on one aspect of the U.S. scientific establisHment which is fa- 
miliar to most i>f us aUhougH not necessariiy for Jts unique role Ih T^arch ._ The 
sc^lentific research museuriw_haye d istinguished ireputatipn:^ Jtheir cpl- 

Lectjo^ns contribute to scAolariy pursuits in sdertdifieids irf sdeDce._How 
bilities lit: into: Iher overall ipicture of research acti^ity::iaTor:interest:ioday^:&3 
well as the:compositk>n and fatare:reqmrement8 for,£nancia! support of the lau- 
seams' research programs: AUo of: inter^t are the procedures which the: museums 
tise in selecting which r^earch activiti^ to parsae and how th^ may differ from 
those dfr for example, the ixs^ : : : 

I wduid like to join Chairman Fuqua in weicbmihg today's witnesses. I look for- 
ward to their testimony. 

Mr. PuQUA: To discuss tfiese Important subjects, we stre very for- 
tjyLiiate to have wth us tcwia^i a jhumber 

firom American research museums. The first of ^ur witnesses is Dr. 
Robert McCbrmack Adams, the Secretary of the Smithsohiah Insti- 
tution. z~ — -- ---- ---- --zzziiz -zz: ::= zz zzz zzzizizzzz ziizz 

Br. Adams came to his present ix>sitioit only last September, after 
ah oUtstahdihg academic :Caresr^ JinhcipE^l^^^ the Uniyersitjr of 
Chica^^ Since coming to Washinjg[ton, he has exjiressed a particu- 
lar interest in the strehgthehihg of the Smithsonian's research ac- 

tivitfes. - I ^ zz zzz zzzz zzzi izz i: z z:zz::zz:zz zj 

- We welcome Jlim to the task fori:e: for his xliscussion on zlhe 
future role of research museums and the role of the Federal Gov- 
ernment in their development. Dr. Adams, we are pleased to have 
you today; 



statemhent of dr Robert mccdrmack adams^ the 

SECRETARY, THE SMITHSONIAN INStlTtJTlbN, WASHINGTON, DC 

Dr. Adams. Mr. Oiainrah, it is, of couise, a great :pleasure to be 
hera^ I welc^m jggwrttmil^^o^lPBew^ 
and to pEolicipate in your examination of Federal science poliqy. 

I have submitted: a somewhat longer statement than I would pro- 
pose to=b^in with toda^ before^ submitting to your questioning. 

Mr. FuQUA. We will maJce the prepared statement at part of the 
record, and if ydu^nsl^tb summarize, that Will be fine. 

Dr^i^20iis. Iliank you. : : . -- - ^ 

zl believe that the rese£U-ch: enterprise of the United States c^in 1>b 
thouj^t of as a house, the foundations of which are securely an- 
chored by the buildii^ blocks of scientific inquiry pursued in uhi- 
^rsitiMr iiidustrial laboratories, the Federal eiitablishment, and 
museums.- 

zl do r^ret^ 1^ the we^^ that the : term -'muse^^ 
appear, as fsu* as I can find it,^t least, in the initial agenda that 
was published for the work of the Committee. I t£ink that the 
museum component is indeed one of the anchors of the foundation 
of that house. 

:_zWhifethejrole j)f mi^ moitiBtpr^t 
you tod^, jny analogy^ is nonethelras purposeful in str^sing the 
ihterdepehdence of these activities. If any of the blocks were al- 
iowM to^^^k or crumble, 4he^si^ntial structure of the entire re- 
se£ux1i house wdtdd be: we£^ened and m _ 
: It isoiyiy r^^fttly ttet l-h^ye academic it^ng, 

witii -whi(£ I have been assodated for deradra, to the Smithsonimi, 
the charter of which commits it to aims similar to those proclaimed 

7 



ERIC 



3 



livthe mottoes of many universities— the increase and diffusipiv^f 
knowledp?. Not UM^ 1 find myself thinking about the dis- 

tmctive features of maseum-based research, especially ar it com- 
ps**f? with J"e«ea^^^^ universities. 

First and most impoitantly, museums are built around collec- 
tions. In ortler for the study of collections to be made meafti^gfulj 
museums s^ffs include iM^ who are competent in^ and who 

give attention to, the means of classification which atone t 
collections can te^ to intelligible order. Systematics— the 

proper identification and classijicatioh of organisms and their evo- 
luti<Yiary and ecological relationships— is essential to mUseum-de- 
rived knowledge^- z zn : 

. Second, because systematics research tends to ifguire lai^e col- 
leGtions,::muieums: tend to be preoccupied with collections and their 
man^ement: On th^e whole,Jhereforei rnuseums been less ih- 
vplved m the laboratory-based or experimental approaches that 
characteri2y|^univemt^^^^^ although this is now changing. 

Third, since museum research is-^ollectibhs-based, museums 
often pursue a direreni balance of strengths than that which char- 
acterizes univemties. A single museum with anything approaching 
the universalistic aspirations of at least a few of the great-uriiversi- 
ties is^ an^bsurditi^.i The Sr^ probably goes as far in this 

direction as aiiy: institution in the wdFldi:_arid, significantly, it does 
so by loosely linking together no les? than 14 highly diverge, phys- 
ically as well as profess 

Museum ccllecttons, and the exhibits j-epresepdng them^ have 
many of tbeHgualitie^^ capital investments: Prudentliy assembled, 
they can almost endlessly mpay -fiirtlier study from viewpoints 
b^:bnd the imagination of those originally responsibte for them. 
The prudence, of^pursej js difficult to maintain over time:: 

The factors I have just mentioned would seem to Hrnit the re- 
search effec^^ of museums. But there are other, more positive 

considerations: : 

First, the broad, voluntarj-, and uiiselected character of a muse^ 
urn s audience somewhat Gou the narrowing effects of 

concentraling on specialized collections. Vigtdrs^qu^^^stipriSy not to 
speak of the prior need to make exhibits inteiligible, encourage a 
dialog: reaching far beyond the stratified circles to which most aca- 
dernic faculties confine ihemseh^es. 

Second, accompanyinj: museums' direct dependence on the public 
and lack of selectivity with rc-gard tu their audience ar^ Ratifying 
opportuniljes to respond to national needs and problems tliat are 
beyond the reach of universities. There^ are many practical demon- 
strat ions that museums offer constructive supplements and alter- 
natives to the deteriorating environment of manv ordinaiy class- 
rooms and are a means to mobilizing creative effort arid accbrii- 
plishing gemvine learm^ 

^Turning more directly lO research in museums and its relation- 
ship to _^ the seemingly mare competitive world of university re- 
search, it is worth noting that^^ort in universities is typically tied 
to the relatively narrow tolerances and priorities of the peer reyiew 
systems of the^naticmal foundations, institutes and endowments; 
that in museums is less so. Hence, museums are^articularly suita- 
ble as a base for long-term undertakings, the priorities for which 



8 



ERIC 



4 



would ^hift through time as they were perceived in relation to a 
field bf competihg FMroi^ at a single mpmeht ijn time.: z ziii iz 

5imilRrl£ the tendency within museums for a^ preoccupation 
with systematics to lead to i^laitioh and corresponding theoretical 
weafatiess^ has |ij tgatelimgz Jtifngt^ ^^^I^J^oilogicm problems 
underscore the need for more, notJe», s;^tematics : 

T^e what can only 'be described as ah apprpck^hmg^rld cns^ 
of tropic^ defom^tiw.~T^ the richest 

of the Earth's environments^ £ proiiferatioh of species is how being 
found in them that Jfer (Wtc^&eaf lie^^ TW^suSt^t^ that 

we may need to ^ter evolutionary views concentrating on the ffi"- 
ferehtial survival of variably endowed individuals witluh a specij^, 
and to give^rMter emphsasis to^ competi- 
tion; Functementai io an^ such n^earch effort must^be a securely 
^t^blished basis of sp^ ^clapificatioa, imd rela- 

tionships, the only source for which today is the great natural his- 
tory museura collectibhs. z : 
- Cqll^tio^ d^tre of museuns and foxin a- pre- 
cious resource for science i7«^m:h must be nurtured ^d maintained. 
Our khbwledge of tiie l^e |w^UK^from 
studies^ of the collections. As new indghts and technologies are dch 
velbped, bbllectibhs are leexamihed: £uxd mbre information is 
gleaned Jlenc^v^^ho^ as stagnant, but 
rather as dyncmiie^^mbl^ges of the naturcd wc^d wSch grow in 
value bver time. The Smithspniah's cbUectibn of :<^gsheUs has beep 
crucial to undersbmding the impi^ of p^icid^ on the size, 
growth rates^ and sustainable pbpulatibns bf birds, while bur fish 
eplte^ionst whicli^te from the lS8 0's, 4 iave^ piyvided important 
evidence of signifi^i^y l^^er concentottions oF meifiyl mercuiy 
in fish in the 1970's. Fuithermbrei in additibn tapiu* p^ ^igatific 
^aff at the National Museunf ctf History are sdentbts 
froTTL organisations such as t£e Apartment bf Agiiculture^ tibe Fish 
Imd Wildlife Se^r^,Ahe U.S.dGecd^M^urvej8 and^^ National 
Institute of HeaiUi, vdio work dat^ m& our coUed^ns bn issues 
associated with the missibhs bf their respective agencies.z z z^z zz 

The i^Uectiow in Ameriom^m called a "biolog- 

ical/physic^ nation^: bureau bf standards,'- the baseline upph 
wWciiiallzbragchiizM acd fulfill- 

ment of tlik datmting^ task require sustained financml suppbrt to 
conserve existing: collectiphsi properly^ to acguirez ne^^^o^&(^(^t 
and to provide tixoroughly trained personnel with proper equip- 
meht the vital prbce^ bf dbcumentatibh. Cbhstaht attaijipn 
m^t^zPi^ to tl^lz^^^i^zt^Mt our stewardship for fiiture 
geners^ons is not cs^edinto qu^ticm. : _ _ 

Museums overlap witii uniyemta^ 
F^erai sdence efforts along^^e si^le continuum of r^ecor^ ac- 
tivity in tiie United Statcas. Kubtless we can find better ways tp 
^£y^ tasks provide that continuum,^ so 

as to improve not only our mteractibh, but alsb the bverall eSec- 
tiyen^ pf (^mbin^i^tet. T^izfe^s^ ^PhW^^^^^J^^ 
there is a l^gh d^ree of complementarity to t^e entire re^etr^ 
enterprise and that all four of its rompohjmtSzare ne^^e^a^ if that 
entorprise as a whole is to moet the increasing demands we are 
making of it. ^ 



EKLC 



33iank you, Mr. Chairman. 

[The prepared statement of Dr. Adams follow:] 

STATEMENT BY 



ROBERT MeeeRMiek ADAMS 

SECRETARY 
SMITHSONIAN INSTITUTION 

BEFORE THE 

TASK FORCE ON SCIENCE POLICY 
COMMITTEE ON SCIENCE AND TECHNOLOGY 
U. S. HOUSE OF REPRESENTATIVES 

WASHINGTON, D. C. 

APRIL 17, 1985 
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thank ybii, Nr. Chairnah. 

I appreciate the opportunity to appear before the Task Force 
today, to participate in your review of Federal science policy, 
and to talk specifically about museum-based research. 

the research enterprise of the United States can be thought 
of as a house, the fbuhdatibhs of which are securely anchored by 
the building blocks of scientific inquiry pursued in 
universities, industrial laboratories, the Federal establishment, 
and museums. While the role of museum research is clearly oif 
most interest to you today, my analogy is nonetheless purposeful 
in stressing the interdependence of these activities: if any of 
the blocks i#ere allowed to crack or crumble, the essential 
structure of the entire research house would be weakened and in 
jeopardy. 

Beyond the ihterdepehdency of and the similarities between 
the various research sectors in the United States, there are, of 
course, crucial differences that can asefolly be examined and 
unique roies^ such as those performed by nuseums# to consider. 
It is only recently that I have moved from an academic setting, 
with which I have been associated for decades, to the 
Smithsonian, the charter of which commits it to aims similar to 
those proclaimed in the mottoes of many universities: the 
increase and diffusion of knowledge. Not unnaturally, I find 
iyseif thinking about the distinctive features of museum-based 
research, especially as it compares with research in 
universities. 
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* First and mbet inportantly, puseums are built arouna 
collect ions* In order for the study of collections to be made 
meaningful, nuseom staffs include individuals who are competent 
in, and who give attention to, the means of elassif icatibh by 
which alone those collections can be reduced to intelligible 
order. Systematics - the proper identification and 

classif iciatioh of organisms and their evolutionary and 
ecological relationships - is essential to mtiseua^'derived 
knowledge. 

* Because systematics research tends to require large 
collections, museums tend to be preoccupied with collections and 
their management. Oh the vhbXer therefore, museums have been 
less involved with laboratory-basea or experimental approaches* 
although this is changing. Museums have always eaphasized 
working in the field - the living laboratory - with both 
observational and manipulative studies. Museum departments of 
biology are likely to have descriptive titles reflectiiig the 
organic character of their collections, basically subdivisions of 
botany and zoology, even though their research may be 
theoretical, experimental, and multidisciplinary in thrust. In 
universities such taxbhbmic titles have largely disappeared or 
become more generalised, reflecting Subbrdihate compbhenti in a 
more thematically unified approach to the field at many 
alternative levels of analysis* 

* Since museum research is collections^based, museums often 
pursue a difference balance of strengths than that which 
characterizes universities. Trae, there are some more-or-less 
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'natural* iihitSr siich as perhaps Modern Xrt or Natural History » 
within which bodies of sethod, theory, and data are so widely 
shared that real eminence is difficult to achieve on a narrower 
basis. But contrariwise, a single museun with anything 
approaching the universal istic aspirations of et least a few 
great universities is ah absurdity. The Snithsonian probably 
goes as far in this direction as any institution in the worlds 
and, significantly, it does so by loosely linking together no 
less than fourteen highly diverse, physically as well as 
professionally distinct units. 

* Museum Cdllectldns, and the exhibits representing them, 
have many of the qualities of capital investments. Prudently 
assembled, they can almost endleob y repay further study from 
viewpoints beyond the imagination of those initially responsible 
for them. But such prudence is difficult to maintain unifdrmly 
over a long period of time» And even when it is, the sheer mass 
and importance of major collections tends to perpetuate existing 
divisions of specialization and, perhaps, to slow responses to 
newly opened fields of knowledge. 

These factors would seem to limit the research effectiveness 
of OQseams, bat there are other, more positive considerations: 

* First, the broad, voluntary, and un-selected character of 
a museum's audience somewhat counterbalances the harrowing 
effects of cohcehtratihg on specialized cci lections. Visitors* 
questions, not to speak of the prior need to sake exhibits 
intelligible, encourage a dialogue reaching far beyond the 
stratified circles to which most academic faculties confine 




themselves. Museum exhibits, let me emphasize^ need not be 
frozen and didactic, they can genuinely involve at least some 
meinbers of the public in their improvement and even in their 
initial design. They can even involve exciting voyages of 
quasi-research discovery that transform the understanding of 
those creating them as much as those viewing them. 

* Secondly, accompahyihg museums* direct dependence on the 
public and lack of ielectivity With regard to their audience are 
gratifying opportunities to respond to national heeds and 
problems that are beyond the reach of universities. Museums 
must, for example, creatively interpret currently intensified 
demands for public participation, and for a multitude of 
individual choices. With a quarter of the annual increase in bur 
population now being a product of massively renewed inmigratibh, 
museum exhibits must somehow reflect the re-emergence of cultural 
^.luralism. Or consider one of our most serious national 
problemi , growing inadequacy in many districts of provisions for 
public primary and secondary schooling. Focused particularly on 
cities, this inadequacy has tended to deprive the most 
disadvantaged part of our population of real opportunities for 
literacy of all forms, even as bur proclaimed entry into an 
" I nf or mat ion Age" makes such literacy ever more necessary fbr 
their own, and our society's, survival. There are many practical 
demonstrations that museums offer constructive supplemehts and 
alternatives tb the deteriorating enviro;iment of many ordinary 
classrooms, as a rbute to mobilizing creative effort and 
accomplishing genuine learning. 
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* Turning giore directly to research in nuseuns and its 
relationship to the seemingly labre conpetitive world of 
university researchr there are sone obvious and positive elements 
that are worth consideration, work in universities is typically 
tied to the relatively narrow tolerances and priorities of the 
peer review systems of the national foundations, institutes, and 
endowments; that in museums is significantly less so. Hence 
museums are particularly suitable as a base for long-term or 
high-risk research projects. The necessarily delayed or 
uncertain payoffs of such projects cannot correspond to the 
restrictive terms of granting cycles. They aim instead at slowly 
cumulative increases in knowledge , or at going beyond safe bets 
to test unpopular ideas that, if correct. Would have important 
consequences. I am proud to include the Smithsonian among the 
museums that at times have quite consciously taken this last 
approach. 

* Similarlyr the tendency withih museums for a preoccupation 
with systematics and descriptive approaches to lead to isolation 
and corresponding theoretical weakness, has o matching strength: 
modern ecological problems underscore the need for more, not 
lessr systematics. Take what can only be described as ah 
approaching World-crisis of tropical deforestation. These 
forests are biologically the richest of the earth's environments. 
A proliferation of species is now being found in them that far 
exceeds earlier estimates. This suggests that we may need to 
alter evolutionary views concentrating on the differential 
survival of variably endowed individuals Within a species, and to 
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give greater enphasis to processes of inter-species competition. 
But fuhdanentai to any such research effort must be a securely 
established basis of species ident i f icat ibn^ classif icat ion, and 
relationships. And the only source for that today is to be found 
in the great natural hiFtory museum collections. 

While an unfortunate public perception of museums as large, 
diroly-lit buildings where researchers hunch over lab benches 
examining microscopic details bi insects, fish, or skeletal 
remains may, indeed, persist, the fact is that today there is a 
new breed of rcuEeum researchers who are trained in mooetr niethods 
of science and take an interdisciplinary view of the natural 
worlJ. S; teniatiCG is ciert^inly the root of this endeavor. 
Moreover, it is no longer an end in itself, but .ather a starting 
po:r.t foi the substantiation of 'rodctr. ecological principles and 
e.clj-ionary theory. 

Collections rerrtfiin the raison d'etre cf nureuric and fcrrt a 
{irc-ciouE rtt-burc*^ for scie rice Which must be nuitured ar.d 
r:j : r.ta incci . C'jr knovjedqt of the natural world deri/es Vr. larqe 
r-i^^'uro froiT: studies of thi^ collect icnr. As: ncv> inr.gi'.tL i:-nc 
t c^*^r:o:oLJie^ arc developed, collections are- :c- e;<:ir;i ned an.j r-crc 
:.:;'c rrr - 1 . 0;" :c a] caned. i-:encc, vc zl r:\:l6 nr. I tMn!- of 
. ^- : lr h£ a -3 st2':r;anf, hut rachcr a' dyhanir ^irsrirbl^iye^ of the 
i.'^^Ti:^ \:oiX6 wh;c'h crow m volcc ovc-r The Srr. j i h^.or liir: ' s 

c^^lictxor. of T^ac shells har beer, crucial tr ur,dc- rrt c':d : i,g the 
JrTtVCt cf jLrt. 'Cider on l he cire, qrcvtr. rat or,, cir.c: J^ust a.rahi c 
7 o:.^: : 10':. ni" hridr, vh i J e cj i fish col I'.ct i , /iich d:;t»^c i ; or; 
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higher concentrations of nethyl mercury in fish in the 1970s. It 
is worth noting here that, in addition to our own scientific 
staff, also assigned to the National Nuseusi of Natural History 
are scientists fron organizations such as the Departtnent Of 
Xgriciulture, the Pish and Wildlife Service^ the u. s. Geological 
Surveys the National Marine Fisheries Service, and the National 
Institutes of Health who work daily with the collections on 
issues associated with the nissiohs and goals of their 
representative agencies. 

Increasingly maseuo efforts have taken on an applied bent. 
Many of the Smithsonian's marine biologists at the National 
Museum of Natural History and its field stations in Belize and 
the east€i:h Caribbean are working oh the ecosystems of coral 
reefs and on the primary productivity of the oceans. is 
research offers the possibility of developing renewat. resources 
and sustainable yields to meet the economic and nutritional needs 
of the people cf that region. As another example, one of the 
Museum's botahtists has provided critical pollen analysis to 
assistant in answering questions about the composition and origin 
of yellow rain in Southeast Asia. 

Across the Mall at our National Air and Space Museum the 
System Disc Retrieval (SDR) was developed to meet the problem of 
compact information storage. Applicable far beyond the museam 
field, it 18 a wonderfol example of the synergy of museum and 
industrial research. 

Obviously I can only deal with the constraints and 
opportunities that museums offer for research in the most general 




13 



Cerns; There are inportaht aifferehces frbn subject area to 
subject arsar as well as from institution to institution. 
However, i would like to share with you a final example from my 
own discipline. Evolving standards and traditions of inquiry in 
anthropology arid archaeology are leading them away from 
concentrating on the formal, macrOicOpically observable 
properties of individual objects. The science moves instead 
toward the internal properties, contexts, and associations of 
objects in collections features that will never be evident to 
the casual museum visitor. Context, in particular, is of 
critical importance. This explains why archaeologists have taken 
leadership in efforts to prevent the illicit international 
movement and sale of antiquities, since that traffic, by its 
nxture, conceals or destroys information on context. 

Scientific advance in this area involves steadily improving 
precision in recording and interpreting temporal ana spatial 
associations and modes of deposition or preservation. 
Manufacturing debris may be at least as important as the object 
itself. A used and broken specimen may permit dimensions of 
understanding that a perfect, unused specimen cannot. A poor 
copy or duplicate, of little interest to an art historian, may 
provide vital clues to the ways in which commodities were 
produced and circulated. Physico-chemical analysis can reveal 
sources of raw materials, modes of preparation and patterns of 
use. All of these details are frankly niore significant as 
scholarly objectives than the display of the object itself. 
Exhibits become correspondingly more difficult to explain and 
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ibouht, and attention shifts from individual Works of art or 
craftsnahship to the representation of entire social systenis in 
large, carefully sampled^ collections of vhich little will ever 
go on exhibit. 

the collections in American museums have been called a 
"biological/physical hatibnal bureau of standards," the baseline^ 
Qpon which all branches of science can diaw. COhtinuatiOh and 
fulfillment of this daunting task require sustained financial 
support to conserve existing collections properly, to acquire new 
collections, and to provide thbioughiy trained personnel with 
proper equipment for the vital process of documentation; 
Constant attention must be paid to these efforts so that our 
stewardship for futurt generations is not called into question. 

Muscur.r; are sister iriStitutionf; to univcrsitiec in the 
enhancement and cbrinuhicatibn of knowledcc. They both overlap 
extensively witn the ihdustfial laboratofief aha the Fedeicl 
sicience efforts along the single contir.uuir; of research activity 
in the Unitod States. Doubtlesr vc can find hcttcr way:- tc £:h:ire 
t:iSks or divide rcspons iIm 2 1 1 i es ajl atcn-^ that contin';ur, t r fi- 
le imptc-;*. rot oh]y ojr interaction, but a I ire the oveial.^ 
rl f t ct I ve i.c £E of our conhsned ei'fcit, Tne tji.st cttp it: tn 
i ' c." r. i 2 >: ' : :\ t tic re xs ^ : ; i c h de q r ee of c r-xj^I t^z.rj r ^ c. r _ t t c ■ ! .r 
ef.r 1 rc rLrcarci; f.rA ori: i iic end tHil sH four oi itr c^ri-cr-.c^r. : 
^re necc: :<'.;> ;f ti'tit. Ci-, t r ; pr > rc »jr p. who.r i r. \r ■■tit l^r 
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DISCUSSION 

Mr, FuQuA. Thank you ve^ - : 

I recall that one ewrim^ into the SmithsDhiah 

Museum of Natural History to visit with some scientisfcs 4here^d 
to speak with thern^ and they earned me back through the stacks 
of all the botany collections that they had, particularly some of the 

leav^ 1 11 1 : 

wM yeiS ihterest«i. Mm of them went back several decades^ 1 
was very interested at that^time m what^ in 
the s^e specif of l^v^in ffifferent parts of the world; and there 
had been some chahges-^they were explairied to iiie--but a very 
good baseline to b^m to undenstend aver a long period of t4me^ 
^d I think it is very fundamental to the things that we:are all 
"^t^rested in, whettet ij^K^ crosste was taking place^ or 

the effects of the enviroimient, or weather conditions or- whatever 
that may have<:aused that, which leads me to a qu^tion. How do 
y^u see a payoffback tethe public m mUseum-type research versus 
themore university-oriented r^earch?: 

-zPt. itoAMS. WeUi I spoke of the imssioii<)nentedLagehci^ who al- 
ready Bre working, and have for manj^^ejEus w^or^^, site t^^iide 
with the staff of the Smitfebnian, Jirectly employing the Smithso- 
nian ^Uections. I think that is a fine Ulustratibn of what the pay- 
off are. : : : : : 

1 If one is cdricerhed vrath thfi damage that is done to this coun- 
t's agricultural <mtpu^ 5^pUS: fcincfe <^ be it 
boll weevils or Mediterranean fruit fli^ or whatever, one has to 
d^l fiinl^bmieritaUy with that insect pdpulatibri, arid one has to 
work witS the systematic c^lection^ Jire ay^able prUy & 
Smithsoniah and a few other j)f the great natural history museums 
order to make th 

Moreover, Jhis is not ^ problem that can be confined to4he J^ti- 
nentel United States. Unfoitu^ bu^ don't observe interna- 
tional frontiers, an^ is that mp^ of the se- 
rious (amp pests that we have encountered tj-e tropical in ori|^. 
One needs to have going right fUb^^ the work bn problems 
within the_ United States a mor e fl indamental study of the nature 
of the insect pcgulatibns bf the ^reat tropical regions to our south. 
^ Mr. i^iguA. B^ the w^^ your banning remarks, you men- 
tioned that^the word "museum «Ud not app^ in wr-task force. 
That wll be corrected in bur final repbrt, I can assure you. 

Dr. Adams. Thank you. - - 

Mr. Fu^ui; It w€ffi rib^ 

Haw have the changes iri Federal policy toward science in recent 
years affected the museum research, if at €dl? ------- 

I Dr. Adams. Mr. Chairman, my impr^ibn is that changes in Fed- 
eral science policy have not Jiienzgr^ directed at museums 
arid have nbt primarily^ fiffecte lih : - 

My otra association Smithk>ni£m is ra:ent enbugh that I 

ain nbt sure i have: a long-te^ m view that would be^ccurate on 
that ppinti_and I prbbaW should refrain frbm going further. 

Museums obviously have, for^effi^tj)art,^b^h ab^ 
from the growth in research funding in the national foundations. I 
might say that that does riot apply to the Smithsonian, which is 
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not abie-to draw on fiinds from the national foundations under or- 
dinary circuniustanc^. But certainly, for the musetmui which have 
been fee^tenc^ciaries of j"«5earch fwadmj^cdls^ 
my impre^ion is that th^ teve Benefited Jess from it than have 
the Unwe^ities, but there certainly has been some beheHt from 

that source. _ -- 

: Mr. FuQUA How could we make it better? How could we get 
better research looking at it irom our j^rag^tiw fplz the jKiblic 
goc^, by ^»fmt programs for supporting or helping or f<»tering basic 
research i^ nii^ 

Dr; Ahasis. My impr^ion would be that ^he most^moi^^robh 
lem is one that i^uires national recbghition of the importance of 
i^(i^^^em^.^\\&i^oj^. Whether this heais to be invblv^ in 
l^islation,i am Jiot clean 

III r think that if one: looks acrceg the country at the tendency in 
rec^t years for people who would have been tr^edu^ 
fields to move into ^her aspect of biology, for example, priorities 
tev^teenj^yen to tii ejield d_f^^ and mpl^u- 

lar^ and genetic ievel which obviously have seen enormous^ expio- 
siye bpaakthroughs that are of gr^t importance^ but that somehow 
there hasn't been recognition of^&^eed^^ -maml^^ 
streigth across_M^ of _ biolc^ and_ tlmt the most critical tiling 
woidd jbe^ to Teesi^lkhj that sense of balancing bur priorities. 
Whether Utas cmls^for J^islation, I am not clear. 
Mr. FuQUA. Bfc. PaiSani, i 
Mr, PAGKAi^^ltaa^ ^ ^ 

She cff the principal ^eas where you have shown an interest in 
i^tir sdence jx>^ particularly at the museum^ is in areas 

where you have bl^ded privafe fimdinjf vrit^ p^ubUc^^^ 
Would you describe for us the ^ener^ frmding mechanism of the 
institution, aiid ^artictilarly br^k it down into public and private 
funding and where those come froml : 
ilDt.i Apiu^s. The Snuthflbm budget: is composed of a primary 
component m the form of appropriated :]^^^ ^ids^amotmtinite 



thj-rd is from private sources and is cbmpc^ed bf a htimber bf ele- 
ments. : : 1 : : : : 
1 It wSild include ihopme from fiihds that have been given tb forin 
the Smithsonian= endowment. It would mclude^-i^ 
number of the _Smithsoaian's private enterprises^ the 
S^^S^'tj^^zthe Jtep^ wcBr bfi^ral^ injaur :museun^ the rale 
of l^)oks and other objects by mail, by catalogues It also include pri- 
yatejgrahts and contracts from private foundations for carrying oh 
research. : __ __ __ zi zz z^z= zzzz-z zz nzzz zn 

Tliere is lalsb a component zof support from^ Federd founctetiona 
in^aome areas as> for-example. in areas^ where cbllectibhs are of 
crrticatimportance and where that: has been rec(^ized. 

Mr. PAcKiUip, J6 there veiy much of your fuhcUhg that is target- 
edito specific projects^r t^earch activities? - - - - - - 

Dr._ Adams, zThereis scune, both on the private side and the Fed- 
eral jide.zJztiynk^erepro^^ will be mbre if I look at the way 
our budgets are deveioping. : _ : z 

I think there is cohsfderable interest in the Congress and, I 
might add, also, in our own museums, in developing prefect areas 



about two-thirds 




budget; The other 
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ttet can be specifi<^Iy iderif ffle^ d^^^ ^ trying to 
mtroduo^thes^ai Ime or as items to 

attract prirate ftmdlng just as welL I think^this is a way, teiac^tof 
inafcin& the museum reseticli more accountaBIe in the sense that 
the id^riptiorui of it tet^me^jnatter of puhUc record, 

Mr. Packard. In. your testimony, you mentioned that you have 
seen ashiftfrem simply collecting artifacts and museum piec^ to 
more of a resrarcfa-oriented structure. ^uMyou^elabora that 
and describe not only how you have seen that transition taken but 
whether you see it in^aianim thejutui^:^ a greater pbrtibh 
of Vour mmej^ 20 tbwmd reseairfs^^ _ 

^ Adab^. I c^iUu^^te t^ a number of ways^ but let me 
b^in bysaying that collections themselv^ insisting ^find^v^^ 
plant speciiDexis^ or animal, or insect^ or fish specimens, as the rase 
J^ry^^^ J^^^ more 
or 1^ ^ they were hapfc^zardlyJbrought in by volunteers or by 
^^le pnt joi^zfrdm museiuns. The a)mplexitieB^f the materid 
collected faa^ b^n more:£md more wklely Tegogai^d, aiid i^ is now 
understood that you need specimens at diff^ stages of growth; 
for ex^miple, or ^|tei-different G^chtions of <Uet. Tou he^ field 
dhservatiQiffi that assodate the b^iavior of specimens vnth 4he 
{d^dlppi^ ch^-c^ if you are fully to uhderstemd the pat- 
terns of difference between them, ll^^^sult^all of this h^J^h 
that the amouht of field woik: connected with the collating of 
^'^^f: ^l^^:^^tetia]s fiMvic^tjfic^tion and to serve as standards 

for future dassification has steadily increa^d. 

z zl^ie Assistant S^tet^ for Science of the Smithsb^tn Institu- 
tion, fir. David Chaiiii^r^ wte p mth me^ todays made the bbserva- 
tibh to me last week that tiiere were more of the Smithsonian re- 
^^urcl^^ielitis^ with oollectibns whb were 

h^ involved with field work than at any time m the past, an^L I 
thmfr-tbat eerteinly has been bhe important change. Another has 
been that one ivaa to^ deal increasingly with ppects of inicrc»truc- 
ture, with features which are determi^mt of genetic and evolution- 
ary difference th^-e^ be ol^^^ with eledbrah hucrb- 
^p^.^, again, important studies that havej(X>m€^out o^^ 
lai^ hiolps^ tiuid that ihvblve the differ ehti^ibn of species as meas- 
ured by differences in proteins^ regui^ laferato]^ bn a 
much mbre extensive scrfe than would have been the case in the 
past. - - -- -- -- - ^ 

I think it is preci^ly the growing comple^y of the subject that 
ijiy^ us ih ithe directibh both bf more extensive laboratory woS 
and more extensive field work, and I- think tMt is a trend _w^ is 
uhderstandable if you Jc»k at the way in v^ch biology has devel- 
ops! over the last jfeneratibri or so, and bhe has tb anticipate that 
willcontinue in tiiefuture._ : - - 

:2: Mr. PAGKAm One bf the miscbhceptibhs that many Americahs^ 
myself included before I came here, jia^^ bf theJSmithsbmah m 
that it is Washihgton^based, and most of the faclHti^ are what you 
s©B down in the, old Smithibniah Instiiu^ I dbh't khbw the fig- 
ures, but I think you have literally hundreds of buildings and fa- 
cilities tobughout the counti^ buildings throughout the Wash- 
ington area hesides this concentrated area^ Are the r^earchi as- 
pects concentrated here in the hub of what most people perceive as 
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being the Smithsbhiah Ihstitutioii^ or do you find that ft has 
bitched out into all your fe^ - 
Dr. Adams. Well^ in fact the r^ ch is carried on all over the 
WOTW.-We-teveHcfo pf the current work of the 

Smitiisonian, and we find that there^am a£^iviti^-unde^^ m 
spnie^hihg like 113 couhtri^. There are ri^e^ Bases in mamr 4)f 
cases, although 4;h ey bmw (xwisist of 4i^niore than rented fa- 
ciliti^ or qmte temporary faciSties. On the other hand, we do have 
aj^aajotreseproh bfiTO for the pursuit of studies in trdpic£il marine 
and_terrestrial biology 4n Panama, a vei^ insi^ installation 
called the Smithsonian Tropical ResearcTi m^ftute. 
; I^J^- P*?KiuaD. some of t^ jgzi mint and assist 

in ihe funding, private funding of your research? 

Mr. Adams. T%iei^^ is ho caM i^bwh to me at the moment in 
which we have direct assistance from foreigpa cowtri fundinj^ 
but we have mfiuay forms of important collaboration ttet have in 
fact fin^Kfai^alue^-te of availabil- 

ity of land: and other such considerations, that operate very widely. 
Ahd oertmnljr we very closely involved with foreign scientiste 
in onany of these cases. — - - 

But the further point I want to make isi tlmt while the greater 
fiy5iber of4jte Smithsoniaiv are pirimarQy Tb^ 

here in Washington, thc^ 3re carrying on field work, they are 
@)ing overs^ for their field work^ into many other countries as 
well,:so tirat one lias toJook^t^their pa^^ of activity arid riot 
simply their place of permanent r^idence. 

Mr. ^ACKARn.TM^^ much. 

Mr. Brown [acting chairman]. Thank you. 

Mr. Ltyan. : 

Mr. Lotan. Tliank you, Mr. Ql^^na^.! - zz i^z -z nz:^ z::-i-_ 
: Dr. Adams, that is cerlSnljra different picture of museums than 
I have alwa^ had, Aszg matter of fact^ you mentioned that« uhfor- 
tunately^ the public perception is dimly lit iuUdta^ where re- 
^archens hunch over laboratories exajoimihg micr<^opic ^tails of 
insects and that-sort of ^hm^ kri<W:^th^ did that 

You khbw^ my impression: of a museum is you go there to see some 
y^uaWe pairitinga or o^^^ W^t we have covert 

wagons^ and wheels, andth(se4unds of thin^, and indeed, perhaps 
the cajxsule from ah Apo^ 

What do you do brides uszyiose thiri^ that were prdmi- 
heht in histon^ You Jtave mentioned the marme biology r^arch 
that you do. What other kinds of r^arch is the Smitnsdhiah ih- 

vblvedin? :l :: : : : : :: : __ 

ziI>r,zA0AMS. Well^ let n^^^ take a slight aside,^ if I mayi Mr. Lujah, 
before coming to what I think ia the tteust©^ - 

Take the questibh of bur iiisect collections, lliere isj^ally only a 
very small corner ^zthJiSriiithTOriiari is devote to insects. 
There is a living zoo that you will find in the Natural History 
Museum. 15iey don't lend themselves well to public exhibit; mc«t bf 
them are just too small. - -- -- --- - - - - - - 

The Smithsbhiah insect collectibn numbers on the order of 36 
million specimens. It ifHComparable only te the collectibn ctf the 
British Museum. It needs to be that large to ^rve as the standard 
of refer erice that can in fact be us^ by people who are either con- 
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fCFn^ wtti thejRirid^ science of insects or evdlutidh or who 
are concerned with various kind^s ofmission^irientediirdW^ 
are connected with insects. So here is a vast collection which is not 
at sJI seen by^he |iublie.-TT[iis^i^ where the tip of the iceberg 

is indeed a very, very^mall, small tip. 

- But I might go on further to say that, la^^e as that collection is; 
it do^n't to approach the adaiuacy^th^ in tiie^field 

how believe wiU be heoB^suy as_ our undei^tandmg^ has grown 
about the numterj^f iJMferent there are in the 

wbfli Urat number is now ^imated to be on the order of ^0 mil- 
lioiii and I can tell you that bur collections do hot include only one 
example of each insect. = zz =:z z zz z zzz nz 

Mr, LXJJAN. Well, I will look at museums a lot differently now; 
X^^lzfep^w, whelvl gd to aai agjaaniim or sbmethihg like that and 
some fish glow in the dark, I think, "How pretty," you know, and 
walk away from it. 

Dr. ADABffs. Let me shift to the more general thrust of your ques- 
tion, z : - : 
_ Jzhawn'twe_& menti ah area of very imiwrtaht Smi 
work and one that comes more directly to the questiOT of some^of 
your old wagon wheels and so on. Conservation is a r£q>idly expsmdr 
fi^ld where much 4adre^ is pp^blej; much md^j is understbod 
than zwas true some years ag:o. Ilie Smithsonian has a Conserva- 
tion ^aJytu^ Labbrato where fuhdamehtsd work is going oh on 
how to conserve our specimens that o^rvcn^ might very well con- 
tihue to deteriorate even while: they are b^^ kept. Sol very impor- 
^o^Jt^ieeds^te jfo of paper^ and 
textile, and ancient metals, and many other materials which ^e 
sulge^ to cphtinuii^^^^^ tinder museum auspic^, which 
obviously we would like very mactto awidv -Ttoit^^uld another 
example of ah area where there simply must be fiirther work if we 
are to keep what weha^^ 

Mr^ LujAN. To di^[r^ from that area xit it, ym mentioned state- 
ments about the : interhatibhal ccibperatioh and those sorts of 
k?ow ttat^n o& areas^ w]^ch WMS ju^ri^ctiphiMer^ 
interhatibhal cobperatfon is beconmig even more and more impor- 
tant, one, because of the hudge^ cphstraints in bur bther cbzhmit- 
tees, mid in fiisjon work, and space work, we are looking for 
moneys fiijm (rther cb 

But beyond that, there te^kliid of az^ldmj^t^et|ie^ 
and bur adversaries, as a matter of fact, lliat could be, it seems to 
me, a n^umlv ^e -^ge work that you do and the interhatibhal 
Smithsonian has, that everybody would be falling ^ over them- 
selves tb^pzTOme cooperative work & that a 
heavy thrust on the j>jb^ of the Stnith^nian te^bmg in other lia- 
tiphs to share in that xesearch, perimpe not^'ust from a financial 
standpoint but from the standpoint of sblidificatibh br break- 

throi^hs? : : : i : : _ 

zzCtee jgf the tl^^ that I am thinking of, fir example, in the 
sp^ busing, we ^t in Geneva taiyng^fltout^£u^ms-<^^ 
while that may seem way off over there, the big question is verifi- 
cattM Md iMi^<^ decide to go into the 

commercicd satellite business, the companies say, "Hey, we've got 
to get in there and make sure what you're puttmg into that satel- 
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lite, that it is launched properly, all of ih^ thin^,'' and the Sovi- 
ets are sajring^^'tSure^ can come in"— probably the first break- 
through into inspection. 

- That ^ why:! view this whole international cooperation as reallv 
a plus bqrond just the monetary^ My guestion is: Is there a big 
push on the part of the Snrithsonian, a sustained push, to bring 
other nations in ^ share in- that research? 

Dr. Adams. Mr. fcujan, I think I could fairly that tha general 
ofieHtation you have just described S the one that primarily led 
me to take this position ^i^c^me toh Washing^ It is precisely 
that aspect of the Smitfeonimi's potential, and of what I see as the 
growing n^ for wr^^^ in science that 1^ me to come 

here^ Let me briefly illustrate with two ft«ther jr^^|g:ts that are 
curreHtly underway. First :df all, we havei studies underway 
through the Air and Spa<^ M in West Africa bh prbc^es of 
desertificatibh that involve the ruse of the I^dit space imaged 
for ch^king^^he d^rtificatibn and steps that are 

taken -to try to hold this in check. Thpe stupes inevitably dj^h up 
posabilities for land mahag never be recc^nissd 

by the countries in gu^tion and which they could never become fa- 
miliar with except througji access to our specialists, ou^r tecteolo^ 
gy^ woryg^diredtly with them in the field^ I think it an impor- 
tant world problem, and it is one to^hich we can iJake a real cbh- 
tributibh and are how trying to do so: : 

- T^e pother i>n^ the cbmplexity of interna- 
tional patterns that-frequently crop up. We4iave iiad^ sttk^ yn- 
dera^ in Panfiuha for some time now on the rvariability of species 
wthin teast plots of ^opic^ rs^ We find in Panama that 
»5methihg oh the order of 50 percent more sj^ies will occur 
wthin ^ single hfdfs^ occur in SI of 
the Eastern United Stat^. lliat^alses^allMi^P^^ about 
the ecx^lp^^ tropical rain ibr^t that are not well underatood. 
Now studies have bpF^itifri^Mala^ia, oh the other side of the 
world, which c^irry that much further still and illiistrate perhaps 
twice as many specjea pccurrihg in test plots over there. 

Clearly; one needs to have some frMievrork-in wHicl^l^ple who 
ai« wprkihg on prdblems of tropicfid biology^ for example, are able 
to come together, whether the^ are dealing with the Amazon or 
^hether they are deriing with Southeast Asia or whatever, Md we 
behave ttet^heJSmithsp of thcs sort of rare institu- 
tional opportunities in the world for4)mjgingjgg^^ 
are^woHan^bn prbblema of this land and allowing them to check 
their finding^ with one ^crt^erj to become cbghizaht of differences 
in method and differences in theory, quite possibly te have^ ac<;^ 
to more advanced equipment than they would in their own coun- 
tries. _ 

z _l tWnk all thc«e thih^ arewithm reach, and I think all of them 
are more likely to proceed from a museum base than they will 
from any other base. 

Mr.iujAN. \^iy^bbd^ Thank you very much. 

15iank you, Mr: CSiairman. 

Mr. F^QUA, Mr. Brown? 

Mr. Brown. Dr. Ad^s^I^ould like to h.dd my voice to the wel- 
come I am sure the chairman has already given you. I do not think 
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you have bf^^nj^^^^ and Technology Committee 

before, and you have more opportunities in the futur^. It isji 
great pleasure to see you here and to recognize that y^ are start- 
^S P^^J>P ^^^^z which I^hope will last as loiig as your predeces- 
sor's and make as large a contribution to the progress of our 
Naticm, _ 

— Qt ??^*^r he wmi^iH^ rafr into tTduble because his scientific 
mter^ta took hint to far fields. You are not still interested in 
Middle Extern wcheolbgyi^^w 

Dr. Adams, I would say^4;hiEtt tf conditions reemei^ed in that part 
of the worid that permitted me to do some fiirther work, l^oiUd 
certainly tiy to do so. They do hot show much sign of helpmg me 
along in the near tena. - zzzzzz: zl 

__Mr. BBOWN. tpmiticularly appreciate your emph^is upon the r^ 
s^ch capabilities and cohtiibutioh of tfe naturS science 
museums. I think, o^J&mr&^t t^t have to keep in perspective 
that that is only a pEtrt of the overall role of the museums; that in 
sulditibh to the natural science^ you have the art, the history, the 
y^ous other thinp which fall within different purviews in science 

strictly. : : : : : :: 

: I don't think this cojnmit^ has really folly appreciated thjit 
lai^ reia^M^h j^&ntf&uti^ make. I hdpe^and I am sure 

it wfll— that your presentation this morning will help to change 

that. : :: : : : : 

. t^^t ^tez?#^ fast one gu^tidn, Gener^ in the pre- 

vious concerns of this committee, vc^ l^ve looked upon the jiatur^ 
science museuirus as a p£ur^ of public education in sci- 

enc5e.^e Imye^seen that role M^l^ii^g a^ role. 
To some degree, we have funded that through the National Science 
Foundatibn. 

mte^fflted ifrhav^ yeu cdmmeirt about that role and the 
d^ee to ^«fech, in addition to the education that occuis ^hen the 
public goes through the museums and se^ and tlferiS al^ut the 
matet^ there, if you have consM sbrnewhat broader role 

cotnparable, we wilt s^, to what a univetBity do^ when it eng^^^ 
in teaching and publican the land-grant college systents 

which we a» familial wth^j^hCT^ have teaching, pubhcatibh, 
extension, in wlrich the effort is made to take the results of the re- 
seauth put to the public. _ z 

I wotuld lito^have^ou^o^ it has hbt^ 

have not perceived ttet the natural science museums or museums 
in j^eheral have put as rnuch emphasis^ bh that as th^ mi^t^ and 
if we are looking ^aj'apidly ch gxiiety : in which science is 

mbie and mo^e unportmit, and in which ^ scientifi^ly literate 
public is jgbre then I think we haves to use 

every resource toattain jthat literacy, T5i| ffitweum%: t ha ve alwajs 
felt, are a very important part of ths± mechanism of public educa- 
tioiiv i: iz 

- Br. Adams. I think I would share 4iigse seiitira 
Mr. Brown. Erst^witR regard to the educational component at the 
le^l of Jftiture specialist,^ which is only phe component of your ques- 
tion, I should say that this has been for many ^ara held by the 
Smithsonian as one of its very important functions. 
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We _db support predoctoral fellows, postdoctoral fellows, people 
coming in as iritei hs while still in the course of their college ca- 
raers^ I might say with a special emphasis oh identifying rhihbrity 
interns, _ 

We do r^fe^rd that as a very important part of the program of 
r^sear<:lv that 'he S oh. That has been grbwirig 

in j-ecent years, and I think it will continue^to grow. 

Research is, frankly, fiest done with 3 mix of individuals. Some 
research^ of course^ will always gb bh by single investigators, but 
n^^^^^^i^t J^^^st dcme TO there may be a senior 

inv^stiga^r and several assistants or people collaborating fr^jti dif- 
ferent fields cbmihg in for varying lengths of time to learn new 
skUfe J;tet they^ to their repertoire when they go back to 
their home universities^ 

So that is an area where the Smithsonian has already been very 
active arid will do more. I might say we have done most of it with 
private fundmg rather tfen^^^^^^ 

With regard to the outreach question, I think it might be a fair 
criticism that we haven't done as^much with traveling exhibits 
tb#t:^6re drawn fr^^ scientific materials as we should, al- 

though there have been a number that were pFepared by the Air 
and Sp>ace Museum. That may very well be an area where we 
should do more. 

There i^ a major acti^v^^^^^ called the traveling 

exhibit service, which at any one time will ha more than 100 ex- 
hibits riioviriy around the country, moving in response to requests 
by 9^1^er museuriis for loari exhibits for varying periods of time. It 
is true, as I say, that not enough ctf~tb_ose probably hav2 been con- 
nected with the field of science education: 

I might say that the Smithsonian is now making steps toward 

program with the National 
Academy of Sciences in the field of science educatiDn, so this is 
something that we propose to become very active in within the 
near future. 

: Mr: _BKOWN: Weil, 1 hop(£ you will. It i-^ fanctioh 
but. of courst, one which 3'ou: iiave to keep in proper balance: : 

I think we have kept you long enough tMs morning, Dr. Adams. 
We appreciate your being here very much and look forward to 
future opportunities: 

Mr. Li;.i.\N. Th^ink you very much. Dr. Adp.ni.s. 

13r. Ai)AMS. Thajik 

tAnsvVcns to questions asr:ked of Dr. Aduinr- fo!lov:';] 



23 




SKITHSOMAfl IKSTTTl'TIOK 



asjL 



October 17. 1985 



Bpnpf A^le Don Pugua 

Chairnan _ _ _ i 

Committee en Science and Technology 

U.S. Bouse of Representatives 

Washington* D* C* 20515 

Dear Nr. Cbairnahx 

iTteanS; yoaj veryiBUch -for _yoar_ letter _ of _September_17_ and for 
the .opportunity to provide additional information on science in 
museums* 

ln__ ';syelppin9 _ the enclosed^ r I 
hAve had _ the benefit of considerable insight and assistance f 
my colleagues at the Smithsonian's National Huseum of Natural 
History* They and I will be glad to be of whatever additional 
service ve can to youf the Task Force, and the Committee* 



Sincerely, 




Secretary 
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Question 1 



1 .1 How hav» t hm reaeai 




Matory museums 



chsng»4 since World War n? 



Satural history oiuseufflai aa aclentlflc InatlUitlons at large, 
have undergone a virtual fevolutlbh alhce World War II, making 
unprecedented growth with quantum Jiimpa in the size and diversity of 
staff and In the scale and scope of programs, the result has been a 
major revitallzation of traditional reeeirch disciplines and the birth 
and rapid development of a whole new array of scientific enquiries and 
applications. In general, the musieuffls have been driven by the same 
fbrcea that have been driving the unlveraltlea, not only because both 
are dealing with the aame ultimate questions but also because the 
museum scientists and technical staff have been trained almost 
exclusively by the universities. 



Museum budgets, even allowing for inflation, have grown 
dramatically In the post-World War II years. The scientific staffs 
are much better trained and more professional. In the past It was 
fairly typical for curators to come up through the museum ranks as 
apprentleea, often without ever obtaining pbat^graduate degrees, this 
trend haa died out rapidly since World War II, and today scientists 
arid other scholars rarely are hired by museums If they do not already 
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posieia a doctorate. Furthaniore, the level of education of the 
technic support staff has been rising steadily. Today many hold a 
baehetor's degree, and masters' and doctors* degrees are becoming aore 
comoh. Scientific and technical staff specialization has grown 
enortDouslj as well^ until today's natural history nusauo is a cofflplaz, 
university- Ilka research organization that is a far cry froiB the 
BuseoBS of the past. Because of the ^frth and divers If lea tl&n of 
support staff s» nruseui scientists havs been freed from much routine 
curstlon and are able to concentrate oh research. 

The consequence of ill of this growth and change has been great 
change in quantli^, quality, and character of scientific research 
output. 

Bioiogicai reaearch by ouneum scientists has undergone an 
historic shift in eaphasis sway from a purely descriptive approach 
foeussed largely on the taxonooy (identification, description, 
hoBehciaturet classif icstibh} of orgahismsi to a much aore dynamic, 
evolutionary approach, concerned with biological syateBatlcs in the 
broadest ssnse^ which goes beyond description and classification and 
attempts to etplaih the origin and evolution of the diversity of life 
on earth by tracing the history of lineages (phylogenetlc systematica) 
and eiucidatihg relatibhships among modern organisms. Since 1945, 
systematici research hsi branched out greatly to incorporate 
ecoiogicel, biogaogrsphical, behavioral, ultrastruetural, cytological, 
genetic, functionel, and meny other perspectives and methodological 
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•pproachea. Indeed, the whole avolutlonazy fraaework of modem 
biology i8 a product in large part of research In natural history 
ausauma alnce World War II, with such nuaaua- associated Influential 
biologists as Nllaa Sldredge, Stephen J, Gould, Willi Hennlg* Emst 
MayTi Pater H, Raven, George Gaylerd Slapson, and Edward 0, Wilson 
leading the way, 

Museuai have bean a major source of Innovetlon and creativity In 
paleobiology since World War II, Such major contributors as George 
Gay lord Slapson have not sought Iftsplration from the university but 
wthar the universities have sought ihsplratlon from them, 

the field of anthropology has witnessed e growing awarenese of 
the latportinca of auaeua otjacts, both for basic and applied research. 
Today, anthropological collections are being studied by more 
aclantlata, both from Inslda and frca outside ouseuas, than in 1945. 

Nusaui^based mataorita research has entered a much oora 
mtarpretltlva era, laadlxlg to a much broader and deeper understanding 
of our planetary system. In 1945, aeteorltts were a small side issue. 
Now meteorite research, which dependa on musaua collections i is 
mainstream planetary selenee. Meteorites provided cniclel beckgroiihd 
data for lunar rock studies prior to the lunar landings. Meteorites 
and lunar rocks together have Increased graetly our understanding of 
the planetary system and have made some old ideas untenable. 
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Reacarch nethoda also have undergone radical changes since 1943* 
There has been enormous grovth in interdisciplinary studies and large 
collaborative projects, aa In planetary science or in studying 
eoologleal and avolutlonary rtlatlonahlpa. Collaboration also has 
been crucial in large bceahbgraphic and terrestrial surveys of faunas 
and floras abd in ecoaysteffl research. At the Sffllthsonian, for 
ezampiai tha pacesattlng Caribbean Coral Heef Ecopysteis program vould 
be iflipossible vlthcrut vide, ihtardlsclpllhary c611ebcr«tlbh# 

The expibaive pbatwar grbvth bf civilian air travel has greatly 
expanded oppor^mltlea for fleldirdrlc, especially abroad, is a rtsalt, 
natural history auseuas have broadened their gebgraphic scbpe greatly, 
and today a omch larger prbpbrtlbn bf reaiarch la ac&ally coiiductad 
In the field than in ^9A3• In many cases, it no longer ia considered 
acceptable to base a study entirely bh preserved apeclaens. The major 
cohiequehce of iasy, relatively Inexpensive travel has been the large 
expansion of research in the tropics* 

tforld Wsz' II triggered a revolution In technology that continues 
to revblutibhize research in natural hlatory museums as everywhere. 
SCUBl diving, deep-aei subaerslblea, underwater photography, electron 
alcroacopy, aerial photography^ color photography^ advanced light 
fflicrbscbpy, mbleeular biology, and computer technology, especially the 
recent advent of the personal computer and word processor— these are 
sbme bf the humerbus important technblbgical advances during the 
postwar period that have eontlnued to have a profound effect on 
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research In natural acience ouaeuffla* High technolog:' has cone to 
iiuaeiMs In a big Way* Computers have opened vast new opportunities 
for analysis and dsta jitorsge and retrlevsl. The Seannliig Electron 
Microscope has revolutionized the study of norphology and structure, 
brin^^ing a whole new dimension to virtually every area of 
collection- based reaearch* Because of such new technology^ we now can 
learn lore frba our eziating cbllectioha than ever before, and most 
collection>based fields of research have been rejuvenated repeatedly 
by technological sdvahces since .1945* 

thanka to cooputera and the rapid development of methods of 
quantitative and atatisticsl ahalysia since World Wsr II, todsy* s 
research ia far more quantitative than in the past. 

In sum, research in natural history luseums today is vastly more 
complicsted and specislized than before World War 11^ and most museum 
scientists ere highly trained specislists* 

Finslly, hstursl history museums hsve undergone aighificant 
changes in research philosophy and perspective. Of particular note is 
the shift to«rard much grester concern for the vslue and relevance of 
the research contributions. Most striking is the bldssdmihg of s 
conservstion conscience* Ever-incressing concern for the environment 
has led to ever^ greater involvement by museum scientists in research 
related to habitats and biotas threatened with destruction and species 
threstened with extinction* Concern for the tropics, especially the 
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rapidly disappearing topical ralnTorests, has reached the proportion 
of a sclentiric crusade. 




in genersli natural history muaeuss are not likely to aee any 
dramatic ahlTt in dirtctldh Ih the foreseeable future but are likely 
to contiisue to Intensify and sharpen the trends siresdy underway as 
described in 1 .1 • As alwsysi basic research will be eiDphasized, l>ut 
Inerasslngly, atteiftlon vl^l be given to the reX«vasee and practical 
applications of the research, especially in s world of dlssppearlng 
habitats and apeclea. Working with Halted budgets, nuseuos will 
struggle to keep abreast of currant technology and nethodclogy. 

Natural history muastoBS, vis- a- vis universities, are fast 
becbiDing the keepers of knowledge about the biota^plahts and 
ahlaal»— of the earth. They will be the palmary centers of the fu'^ire 
for the s^dy of blologlcsl diversity. With their large collections 
and their taxonomic specialists vhc study whole orgahisma, they alone 
will have the docufflentatlon and the expertise tc deal with the many 
kinds of plants and animals In the world. 
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OT«rwhelalnglyi the basic biological research will fc>cU8 on the 
tropics and oh recohstructlag tvolutiohary history. There will be 
acre vlgoroaa efforts to esplore; to conduct blotlc surveys and 
invthtories; to record and docuaent habitats and species; and to save 
vouehtr speclnens of the biota and iaiiples of natural phehbiBeha. 
drganismic biology will continue to be the naln focus, but Increasing 
ittehtidh will be glvih to evolutibharr and ecological relationships 
aad processes in order to develop c deeper understandiiig of the 
world' a eeoiyitMS and global envlrbnaental probiems. 

AnthropoioGT scholars will uae ouaeua collections to locate 
ipeclAehi aabhg then that are iuffielehtly well documented in tlie and 
•pace as to becoae ackers for itudlea of pDt events and conditions. 
In physical ahthrbpbiogy, saaple size and docuaentation ere eaergliig 
as Bost HBportant criteria for research. Overall, however, 
anthropological research will continue to deal broadly with cultural 
aivaril^ and change, auch as biological diversity is being atudied. 

Kultidiscipllhary and collaborative apprbachen and projects are 
aurc to Increase. The use of bloche&lcal aethoda to study 
evolutionary biology clearly is growing* 

Nuaauaa, by virlue of their need to handle large eolleetlons and 
bther data bases, will aake aajor cortributlona to the developaent of 
tools and aethodi for data fianagmat and use. 
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In tht final analysis, nstursl history mjseuo research vlll 
continue to be distinctive priaarily because it is collecticz^based. 
This fea^ire Is, indeed, the alhe qua ndn of a siiseuA as coBpered to a 
university* If there will be any threat to museums such as oars, It 
trill be the perennial tecptatloh to succumb to the fads and bandvagoh 
fields eonstantly being spawned In unlversltf.es, where thay have 
iiportant short- term, if not also long-term, tesching value. There 
also will be the risk of plsclhg too much emphssis on popular 
subjects, rediscovery i and prscticsl spplications* 

In the realm of applied research, natural history masetsDS will 
face ever*groKing demands to serve as identification centers for 
ecological and environmental s'^dlec and to produce bsbic 
identification manuals for scientific end lay users* indeed, ss 
public awareness of the hsiural world and Its prbblems gro^St there is 
an svez^ greater demand for authoritative popular publcatlons on plants 
and aniaals* Museuas can be expected to be called upon to meet theae 
needs sore and more In the fu'&ire as, Increaslnglv , they become the 
last strongholds for organismic biology* 



1 .3 In your view, hav e th e c ontributions of auseuas to basic r ese arch 
cllfflbed 01 fallen off since 1945? 

Without question, the contributions of nstursl history ffluseums 
hsve incressed greatly and steadily across the board since 1f45i at 
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it«0t in «beoiut« number* Given the explosive ezpanslon of 
unsveriltlea In the poit-Wbrld Bar II period, it Is difficult to say 
whether Bit«eam contrlbatloni have Increased lij relative nunber* 
Furthermore » the ref2ative importance of a body of scientific 
contrlbetlois ouu^t be judged In the context of the state of the 
acience overall at the time when the contribution! were s^ade. Viewed 
IS thase tens, it is difficult to judge the relative importance of 
today' a greater number of contributions wm eompcred with the relative 
Impbrtihce of museum cbntrlbutlbhs In 1945. Surely one oust ccmslude, 
however, that museum e?' ^Ibutlonc to bur ''Jibwledge of biblogical 
diversity are eveir climbing in re?.atlve significance, as ao:^ and more 
tsalveraltles largely forsake ergahlsmlc blolbgy. 

Crovth In iuseum cohtributioha sterna freu two eausesi. First, 
staff and program size has exp«indea great!/, aa already detailed, 
because cf improved furling that has derived from an Increasingly 
S^^ater iiatlohal public awareheaa bf vorldirlde techhbl-glcai advaneer> 
and iz'TOL general ^oUllc concerr sVut :l^r«its to habltata and blotat. 
and the need for envirbhrneht^l prbttctibn* Tha advent of household 
television and many excellent series on .ia^re has had a profbund 
ii^luence on the public mind, jnd thla In turn has placed new 
pressures oh naturiZ hlatbry ouseums. The concerns arising from this 
awareness have been responsible for the major thrust In studying 
endangered species shar^ by many ffluseuma. The Snithsoftian, for 
exsmple, played a key role trt getting efforts started to study 
endangered plant species. 
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Sicbhdt th« Ihcreasihg profess iohaliso of iauseuo scientific 
staffs since 194^ has put oaseun scientists into much lore direct 
cMrpetitioo with university scientists. This has placed incresslng 
ophBSls on publlcltloh* so that today's museum scientist lives more 
or lesa by the aaae "publish-or-perish" rule that long has governed 
university sciehtlsta. As a consequence of publicstion pressures* the 
quantity and rata of publication froo na^al history luaeums has been 
da i steady rls3* 



An unfortunste side effect is thst the pressures of publication 
have a tehdahcy to discourage the substantial, long^tezn moncgraphic 
reaearch efforts that are the hallaiazic of good collectlon-baaed 
studies in favor of the alK^rt, fast publieationa that oan be produced 
nora easily In unlvarslty laboratories. The rise of the grant system 
In science slso has tended to force researchers to look for fast 
results and to publiish shorter pspera more often. 

1 .4 How can this be accounted for? 

The growth of museum cdhtributldhs to basic reaearch since 1945 
can be attributed to a number of factors. Principally, it Is due td 
stesdy staff and program ezpanaioh that haa cooe about for a variety 
of reasons* To a large extent, perhaps, research In museums has been 
the beneficiairy of the general expansion of federal funding for 
research in the postwar years, spurred by such extrinsic forces ss the 
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loiihchir.g of ""Sputnik" and the iatabllshi&ent of the Rational Sclenca 
foundation. The «plo«lve growth of concern about the ehvlrohoeht, 
triggered initially such ecological dlaaaters aa the apread of DDT 
In the food chain, also has brought a claaor for more ecological 
research* Kuseu&s have played direct roles In solving oiny of these 
problems, as in studying the impact of DDT on the thickness of shells 
in bird-ftgg collections or in aissayXhg oercury content in tha fleah of 
fiah collected long before the "mercury acare" in the ^na Industsry. 
Thm, museuma hive often deaohstrated their direct benefit, and this 
has enhanced their ability to increaae their budgets. The publle now 
often makes a direct cbhnectidh between environoental problems and the 
value of museum collections and research; 

Adveiees In technology and Ihstri^ehtatldh also hcve had a large 
bearing on the increase of museum productivity, as already dlacussed. 

Public awareness of museoss generally is higher by many ordera of 
BHghitude today than in 194!^ • The Smithaonian' s National Museum of 
Na^iral Hlatory now attracts about 6 mlllldh via iters a year, and its 
public educational activities are at an all-time high. All of this 
interest translates into more public understanding and support, which 
in turn affects federal financing positively. 



Finally, ■ not Inslgnlflcint factor is the much higher 
professionalism of today' a museum scientists and supporting staffa. 
The gradual Introduction of the univeraity "publiah-oz^perish" value 
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systas has had a drastic effect bh attitude and productivity . Freed 
frott nahy of their fomer curatorial duties by highly professional 
support stiff, today's curators are acre scientist and leea curator 
than they were In 1945. Much of this change has c5ne about in the 
last 20 years. Furthermore, with ouseun scientists ainglln? far more 
today with their university peers in their disciplines, peer pressure 
has pushed productivity up. Added to this is the general use how in 
museums of promotion evaluation systems Maed largely on publication 
of original research. 



9uestion-2 

2.1 ^hat-^as of science seen most or o miging-f ron th^-p^pectlye_of 
the research museum? 

All areas of science within the scope of the research museum are 
appropriate, and certainly research should corJtlnue in today's areas 
of atrength. Although collection-based fields should continue to 
dominate, especially as iore ^d more universities divest themselves 
of collections and collection- based researchers, such areas as 
cultural anthropology should continue to benefit from the perspectives 
of scholars in museums. Any research requiring collections of 
preservable specinehs or objects and high-lev.»l curation along with 
modern scientific description and classification must be done in 
museums, whether free-stP^dlng or associated with universities. Some 
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of th« mstir nuieum dlaciplincB that will always be 8peclflcr>.dcpcn(ient 
iri evolutlonarr biology Kxd blblbglcal systematica, blogeography, 
consarvatlon biology, phyaical anthropology, aooe fields of cultural 
anthropology, paleontology, neteorite studiea, volcanolegy, 
mineralogy, petrology, and sediaehtblogy. 



In the broadest terms, the perspictivea of the reaeareh natural 
history Siaeum cin iu^rized as centering oh the concern for a 
threatened bioapbere. Increasingly, musei^s will have to themieltea 
the tiik of ailvaglng primary Informatloh on the divewi-^, evolution, 
and adaptation of the world' a biota and of Ita disappearing cultures. 
Museum repositories will serve hot only aniaeum seholaz^s but scholar 
everywhere who will need samples of natunil blblbglcal or cultuwl 
diversity froa tlsse and space thit they could not themselves ever have 
aasMbied. 



Museums mast play an even larger role in discovering and 
issesslhg the earth* a na^ral resources before it la too lite and in 
guiding the protection and wisi uae of these resources. Researchers 
in miieuis possess special espertlae and Insights on these resources. 
Biological inventories ind baseline ecological an^t evolutionary 
sidles will be needed oh ah ever larget scale. 

The museum should continue tc provide the environment for stsble 
support for lon^tera stodles and lerge. multi'^disciplinar^ 
eollsbbrstive projects thst traditionally hsve been difficult to 
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sustain In the university environnent where research is conducted 
salnXy m short, grsnt-supporttd bursts. Museons also are best suited 
for supporting the extensive fleldwork that is essential to the study 
of na^iral systeiSB, and for malhtalhlhg the eblleetlohs and other data 
bases needed for long-tera studies » such ss the Solthsonlan' a Volcano 
Reference File* 

Among the nahy priorities for the future that ouseuo biologists 
ffllght hane» hon^ rank! higher than the study of tropical biotas and 
ecosystems* k crisis mood exists^ cslling for fsst messures to 
study^ahd IT at all possible stem— the ests strop hie dlssppearahee of 
tropical ecosystems and their plants and anlmala before It la too 
late, this will require fast woz^ just to do the elementary taaks of 
discovering and describing the un}3ioim species. First priority shOQld 
be placed on threatened or endangered floras and faunae. Even in such 
we 11- known parts of the world as tempers te North Amerles, however, 
there Is an urgent need for a continental survey of the fsuns and 
flora ^ which ia why bur National Museum of Nstural Hiatory has begun 
to project a National Biological Survey aa one of Its priorities for 
future research aupport. 



Museum biologists slso find much promise In the newer ^ 
bldchemlcsl methods for studying the cheolesl and molecular 
relatlonshlpa of organlima. 



Psleohtologlsts ere turning more end siore to the study of 
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eltlnctlbh erehts in the hiatoiy of life, and paleocheolstiy, coupled 
with blocheolcal analyses of extant organiCTS, la coolhg to the fore. 
HuaeuB sclehtlats are taJcing part in theae new thrusts, but the museuffl 
mast help to protect dfgahlsmlc biology from being totally dominated 
by high-tech research. Wuseum paleoblologists, worlclng with 
collectlbhs, are on the threshhbld of obtaining oore precise 
neasureoents of rates of fflorphological change through tiae that will 
answer much-debated questions of t/.ie tempo and oode of evolution. 



In physical anthropology, research museums with their skeletal 
cbllectibhs hold prbmiee in the study of major aspecta of human 
heelth, such es longevity, fertility, nutrition (growth of key areas 
of skeletdh, study of trece elements in bone) ^ and physlolo^ (bony 
evidence of fighting, genetic miz^re, mlgratlbh) • This work :« ^r^ne 
with skeletal samples from different geographic regions or over an 
hlstoricel time sequence. Bone studies also ceh yield data about 
diaeases relevant to current world health problems , e.g., the inemia 
releted to mslaria or to schistcsbmiasis. Finally^ the study of 
physical remains continueB to be ah ever more potent tckll In crime 
solving (forensic anthropology), and the demand for such research from 
the FBI and many atato and local lew enforcement agehciea is growing 
steadily. 

In cultural anthropology, oeterial cbllectidhe hold increasing 
promise for research on preservation and conservation technologies and 
art- related problems • 
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Filial lyi research ouaeuma have an increaalng opportunity and 
reapdnalbillty to train reaearchera In other couhtriea, eapecially In 
Third World countries, and to develop closer working relationahipa and 
parthershlpa with foreign acientiata for the taaka that lie ahead, 
particularly in the tropica; 

Thi ultlaate challenge to reaearch ouaeula everywhere la to use 
their vsst collections to the best advantage to support meaningful 
worldwide enviroruDehtal protection, the developmeht of bioaedlcal 
resources from plants and animals, and the effective and wise 
exploitation of all of the earth' a terrestrial and marine natural 
resources, but especially food resources. 

2.2 What baaic r e s e arch prioriti e s can b e Id e ntifi e d for the next few 




The basic priorities for the next few decsdes are Implicit In the 
promising areas and priorities slready discussed In 2.1. The question 
becomes one of relative urgency. 

Certainly, the highest priority must be given to studying 
vahiahlhg or threatened ecosystems arid cultures and to understanding 
life in the ses, especially the deep ses. For many muaeun bioibgists^ 
biological inventories and baaeline atudies of plant and animal 
relationships are the Ko. 1 priority for the foreseeable future. This 
is eapecially urgent in the tropica, but there also is an urgent need 




decades? 
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for i gintril survty of th« fibrt and fauna of our own cbhtlheht, 
given tht paea at which habitata and eeoaystama are baing perturbed, 
frigaahtad, or daatroyad. 



An iaplieit corolla^ to thia baaic raaaarch priority ia the 
priori^ to apply aueh reaaareh to national and international heeda on 
an urgent baais* eapeeially to the aver greater problras of 
ahvirbii&ahtil prbtaetioh and conaervatibn. Heaearch on endangered 
tropieal hibitsta and biotaa, for ihatahee, ahbuld lead to the 
conaanratibn, pez^pa on a auatalnable^yield baaia, of these habitata 
md fmiitia and flbz«a. Thia ihtrbdueea the relatively new and rapidly 
growing reaaareh field of "eonaervation biology" or "reatoratibn 
aeblbgy," aa it ia aoaetlaes called. 

Urgent new biblbgical inventory and collecting will make all the 
Sore urgent the heed to enlarge and fflbdernize cbllectibn atbrage and 
■aintenance ayataaa at Buaeuaa and to traih the neceaasry apeeialiata 
to Idahtlfy and elaaalfy the vait huabera of brganiraa. Thia latter 
need will be eipeeitlly critical for ihaeeta and other invertebrates* 
the tJnited Statea, for exanple, haa but one reaear':her a^dying the 
eobhbaically iapbrtaht fre^livihg aoil and freahweter hematbdea and 
mly two Btudying narine namatodaa, one of wheo ia at the Smithaonian* 

In planetary iciehee, the greatest urgency f or ibuaeuma ia to 
collect and conduct reaaareh on aeteoritea. 
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NaBeoB anthropologists see a critical need to conduct 
interdisciplihary studies In archeblog7, human origins, and cultures 
In relitlon to the environaentll context before the evidence 
disappears through ever more oassive huoan disturbance* Tropical and 
arctic envlrdniDehta are proving to be especially fragile, labile, and 
subject to massive interference, and work Is needed urgently in these 
regions* 

there also is a critical need to study manuscript linguistic 
c611ectior«a and linguistic aspects of ethnographic and historical 
vri tings, while native speakers of the languages in question who are 
conversant with the earlier ways of life are still alive* In aahy 
cases (most American Indian and Australian groups, for example) the 
lahfiiuiLgea are oh the verge of extinction* The Smithsohiah has a large 
cbllectibh of American Indian manuscripts, and museums In general 
provide a good environment for the curat ion and stxidy of such 
iDaterials* 



the natural science Institutions play? 

Obviously, natural science isuseums have the tlm^ honored 
functions of collecting, docMmentlng, storing, studying and exhibiting 
plant and animal specimens, archeclbgical and other anthropological 
objects, and such other ha^ral history objects as fossils and 
meteorites* Vast collections already exist; they are unique and must 
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be curated ahe s-fedied for the benefit of present and future 
gene rat iona. In tlae of financial stress, proper curat ion of the 
cdllectloha ahould ccme first but not to exclualon of the very 
research and puMlc exhibition that Justify their exiatence. 

One might suoDarize by asyihg that natural science suseuaa have 
always played and should continue to play a lead^g role in (1 ) public 
science education, (2) etiaulation and training young acholars in 
natural scienee careers, (3) conduct of basic research, and (4) 
naihtenance and expansion of r<i»ference collections for the use of the 
entire ccKihity of natural sciehtists. 

Collection- based research and public education largely through 
exhibits constitute the very raison d'etre of natural science Buseums, 
snd a reasonable balance must be aaintained between them. A suseuo 
that tries to educate the public without a base of active research 
soon loses its inspiration, originality, and wellspring of fresh 
Ichowledge that keep the exhibits, lectures ^ and other outreach 
sctivitles vital and in tune with the state of science (generally. 
By the iaae token, s resesrch Buseua that. does not maintain an active, 
u^t^^Ste exhibit and public education program baaed oh ita research 
loaes it public support and its right to claim tax or philanthropic 
underwriting • 
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In aborts natural science institutions should continue to fulfill 
their historic role to the iaxiicun. extent pdasible with tl-ie lioited 
federal r^ourcea that are likely to be available. To an ever 
iTicreaeing extent, it aay be neceaaary to :>peal directly to the 
private sector for cohtrlbutiofia and endowaenta to keep up the 
tlna-honored functions and at the saae tiae atay current with 
doTelbpaenta in science at large, but federal resources ahould always 
be concentrated on those fuxActlons, such as collection aaintenance, 
that never can be supported adequately by private funding. The most 
difficult taak la to atay current with cap:!>tal Inveatment In modern 
technoio^ and equipment (including computers) to make leading-edge 
research possible* 

the one type of research that aurely jouat continue, because it 
remains vital to sany prset^eal areas of society even while 
universitisa are scaling it back and phasing it out, is biological 
syatematics-^the brgahiamic atudy of the origin, diversity, end 
evolution of organic life on earth* By comparison with such Big 
Science areas as space science, astronomy, or high energy physlca, 
systematlcs Is a cheap science that surely our society can continue to 
afford. 
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2.4 What €ffect8 h€ve recent dtveiopeents In high technology had on 



the cbhduct of aui 




>c^ reeearch? 



Aa already diaeuesed In 1.1, research in ouaeuaa has been 



rtrolutiohized In nulerbiis ways by technological adv jicea since World 
Var II* Indeed, the revotatloc Dlzrors vhat. has taken place in the 
aiae or ecapareble flelda in uhiTeriities^ and over the years there 
tuu bees little it any tiae lag be^eeh the introduction of hew 
technoloo^ to xinivtrslties and its Introduction to museums. This 
stands to reason t^eauae the ouawjm's scieh'tistfl come frois the 
uniTtraitiea. The only limitation has been the l^siitation of funding, 
already diaeuased in 2*3 UniTersi*^ scientists often are able to 
acquire scjor sev equipment with grants that are not aa available or 
•amy to justify in the non- teaching environment of museums. 



Museum research has bees revolutionised eapecielly by high-tech 
analytical ihatruiienta and methods. Electron microscopy and 
ccsputen, Sxi particular, have opened frontiers of study hevtr 
imagined before. Aa acanning electron microacopy haa revolutionized 
the study of aurface atnicturei trahsaissioh electron iaicroscopy has 
advanced tha a^y of intemsl atnjcture. Many other kinda of 
ihatruisenta could be enumerated, e partial liat of trhich is given in 
1.1. 

Probably the single moat important techno Idgical advance In the 
post^yorld War II period is the computer and its impact on data 
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hirulllhg and ihfbPB«tibh itbragc and retrieval. Perhaps the mest 
•xclting asp^eta of thia are the recent developments In small 
computars, which even have revolutionized manuaerlpt preparation and 
publication. For persona whose research Ideally requires huge 
collections of specimens— e.g. , tens of huhclfedis of thouaands of 
insects — and associated data^ the computer now makes It feaalble to 
build and process such large data bases. 

Coeputara also make it possible to Inventory and track large 
auseufl collectiona, such aa the more than 30 mill ion specimens in the 
Smithsonian's National Huseutm of Natural History. Thia has improved 
acceas to many SalthsonlSB eellcctions remarkably. Alao, collection 
Invahtoriis can be sent easily to researchers elsewhere. MuseuM, 
because of their collection needs, have e much greater potential than 
univeiiitiea for developing new methods of dealing with large amounts 
of ipecinen of object data. Computers also are being uaed for 
linguistic analyais of texts and to pfoccss census and village survey 
data. The development of small, portable computers has made it 
poBSiblt to take the computef into the field to enter data directly, 
thereby cutting out the age-old tlme-consuffllng step of f ifst taking 
field hbtaa and then later transcribing th«. Computers also have had 
a profound impact on almost all aspects of library science and 
fflanageneht. Library resources are becoming increasingly more 
accessible, especially with the rapid development of or>-llne 
bibliographic aearch aervices. 
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Theoretical frontiers also have been advanced by the cbiDputer in 
mmy fields, 9Si for dzeople, in the devtlopmtnt cf the quantitative 
school of sy^teaatics known aa "nuoerical taxonooy" and in the more 
rec^t davalopfflsht of the field of "cladistivta to hypothesize and 
t«at proposed avolutionary lineages. These new disciplines depend 
largely oh the pbvar of the computer to process large data sets, 
especially matrices. Finally, computers are now being used for 
pattern recoghitioh to develop automatic analysis and identification 
systeffls. 

Radiography and other higi^tech analytical techniques have 
revolutionized physical anthropology, archeology, and ethnology. New 
biocheaicai instrumentation and methodology have introduced a variety 
of molecular techniques to many branches of na^^ral history ^ including 
even peleobiology, and as a result theoretical frontiers are being 
advanced in anthropology and evolutionary biology. 

High techno iogy has increased the cost of research dramatical ly, 
straining the already limited budgets. The equipment requires large 
capital outlays^ and additional technical help usually is needed. 
Often whole hew units, as, for axample, computing centers or special 
laboratories, must be estsblished, equipped, staffed, and maintslned. 
Service contrscts slone can take a big bite out of an annual budget. 
Oftien additional staff training is required. 
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Question 3 

3»1 To what extent are the amseuaa' tui^l respona 16111 ties for 
resaarch a hd^fflifel lc e ducation (or, — in the language of the 
S cithsonlen beoucst, "...the Increaae and diffusion of 
teowledge^*) c oflm^rable to the universities' dual responsibilities 
for research and teaching? 

In broad terms the dual responsibilities sre comparable In that 
both unlveralty researchers and maseum researcheria are responsible for 
conducting independent programs of original reaearch that, when 
published, will contribute to Imowlca^e and for tranalatlng their 
findings into terms thst can b« pasaed along to laypersona, be they 
students, aspiring scholsrs, or the geherel public. There are 
significant dlffercncea In emphases, appreeehee, and sudlehces, 
however, when one looks beyond the superficlsl almlllsrltles. 

In many ways^ the relationship is ouch more formal, open, and 
direct In unlversltliss, where s researcher routinely meets classes and 
sdvises students snd the Institution exists to tesch students, paas 
slohg research findings and nethbda to the next generation of 
scholsrs, and grant degrees. The audience le rather narroirly 
constituted as s largely undergraduate student body of Halted 
age-range aiid known educational achievement. The university exercises 
strong control over audience selection. Public educstloh in museums 
Is often s cboptlex of sctlvltlea with 111-deflned boundaries, and the 
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OQseQza can tzerelse little or no control over its primary audience, 
the visltora to the exhibits, lectures, and Ciiher public events. 
Huaeuffls attract visitors of all ages and all educational and econoolc 
backgrounda and eapeclally large groups of school-sge children. The 
goals of university students sre ressonsbly predictable when cdnpared 
with the goals of the public served by museums. For this reason ^ 
educational prbgramffling at museums is Isrgely a shot in the dsrk, fsr 
more umcncgeable than m universities. It has to be packaged and 
offered prlasrily sccording to principles of entertslnment end 
marketing rather than Iri strsight-fdtvsrd manner for Its educational 
value and Intent. University students, by-and* large, are there 
because they liave a specific educstionsl gosl, whereas the museum's 
public often wants to be entertained first and educated second and has 
no specific educstionsl gosl* 



Muaeus rtsesrehers, therefore, find their public educstionsl role 
to be relstively indirect, through publicstions, exhibits, and perhaps 
a certain amduht of lecturing. The respdhalblllty for the scientific 
and technical accuracy of exhibita and exhibited-related material and 
for popular publicstidhs is just ss iseribus, however, ss for scholarly 
publications. In addition to their roles In mass educstion, museum 
resesrchers often tesch courses in locsl uhiversities, trsln 
uhdergraduste Interns » guide grsdus'*:e students, and advlae and 
collaborate with postdoctoral reaearchers. In this respect their role 
is quite ahalogdua to that of the university resesrcher, except thist 
they seldom have direct control over a grsduste student In the msnner 
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of i professor. C6ntrarliila«, nany university r«8«arch«rs also may do 
a slgnif leant anount of popQiir laeturing, vrltihg, and avan advising 
for ixhlbits. thtjs^ in tsany individual easas thara ar« elosa 
convargancei batvaah tha sua sub curator and the uni varsity prbfassbr. 
bvaralli hovevar, tha profaaaor usoaliy dots fflora ferael taaehlng than 
tha curator, and the curator doea mbre Inforaal Instructing* 

The respective research responsibilities of the professor and the 
etirator are fer nore coopa^^ble than their educetibhal 
responsibilities. Probably the main difference Is one of esphasla. 
Moat universities exist prlaarlly to educate, and in those 
Instllutlons the first responsibility of a profeaaor la to teach; 
research often oust be done in aar^lnal tioe. Research ouaeuna, 
particularly, the Xcrgt ones such as the SB^thsbhiah, exist to do 
research (inereaae knowledge^ and the first rasponslblllty of a 
curator is to do reseerch; educational activitiea except for the 
publication of acholarly papers and books, often oust be dOna In 
marginal time. Curators also have the added responaibili-^ of 
curatlns coXXeetlons, because the muaeum haa the public truat to 
conaerve eblleetiona regard leas of their intereat to a particular 
curator. Generally, the larger the university, the greater the 
emphaaia on reseerch, end this applies as well to museum a. 



3oth university and museum researchers face the aame scramble to 
divide their time and resources between research and service and to 
acquire reaeareh fuhda for travel, fleldwork, equipping laboratories, 
hiring assistants, snd contracting for services. 
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In the «nd, It is a td^tter of perspective, and surely 
uhiveralty and nuseuo researchers have oore In cooson than they have 
differences. Muaeuna and universities largely ccoplenent each other 
both in research and educatich. In teras of educatldh, thiey address 
IfiTgely different audiences. In teras of research, muaeuffls, as 
bastions of collectior^ based organlsffllc research, are able to provide 
eertsm kinds of specialized training and produce certain kinds of 
research that have become vore and more difficult for universities to 
deliver* 

3.2 What should nu se ums do to e nsur e th a t this r e latlbhahl t>^betweeh 
reaearch and public education is kept in proper balance, with 
e ach functi o n supporting th e oth e r ?^ 



The right balance begins with an enlightened adalniatratlve view, 
and the key to thla la to hire leadera who understand the heed for 
balance and are coi^ltted to salntalnlng It. 'xhe leaders must In turn 
be provided with adequate funding to maintain both functions at a 
balancied and fully profeaalonal level. Central to a proper balance Is 
staffing, which must Include a good mix o^ researchers^ exhibits 
specialists, and educational outreach personnel. Sciientlsts and other 
research scholars should s^; /a Ji conspicuous roles in public 
educational programming. 
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The researchers «re pivotal to suecess, because their training; 
experience, and attitude can make or break an exhibit and public 
education program. New curators aust be Indoctrinated in exhibits and 
educationf and these functions should aake up a significant coapontnt 
of their duties. Abote all, the reward system for the resesrch 
curators must acknowledge and compensate them for exhibit and other 
educatidhal work and also prbyide thea with adequate career incentives 
if their continued partlelpatlon In this function is to be ensured. 

There la no formula by which the proper balance can be 
determined. It is a matter of museum objectives and priorities and of 
being able and willing to respond to needa. It clearly ie not a 
matter of an even split, if that were possible. Vhat would be right 
for one museum might be wrong for another. In general, the smaller 
the museum, the smaller will be the research program , and vice versa. 
I^ resesrch museums are to retain public interest and suppport, they 
must hot Ignore exhibits and public outreach and must make every 
effort to keep exhibits current and relevant. If, on the other hand, 
research is short-changed, the museum will soon lose its wollspring of 
originslll^, authenticity, and Inspiration to produce stste-of-the-srt 
exhibits that portray for the public the latest knowledge of science 
and culture and use the museum's own cdllectldhs to best advantage. 

A museum* s budget provides an importaht aeasure of the balance of 
responsibilities. If either resesrch or public educstidn is getting 
only marginal dollars, the museum's responsibilities can hardly be 
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aald to be balanced. Beeauae of the growing public Interest In 
Buseusa generally, ooat stuseusa have not really caught up with the 
defflahde for ;;ublie outreach through exhibits, programming, and 
publication; 



4.1 It has been nottd that there is a trend toward transfer of 



la nuaeums. What Is the basic eaase of this? 

There are two main cauisea. The basic cause Is scientific and 
technological change and the Inevitable emphasis on the lateat trends 
in universities. The fl*id of biology haa shifted heavily ih the laat 
few decades away from whole organism studies to biochemical and 
experimental research at the molecular level, and this has brought 
about a long-term. Irreversible de-emphaals of ha^ral history and 
organlsmlc biology In university biology departments generally. As 
support for orgahismlc programa has deereaaed, professors and s'^dehts 
no longer are hired or attracted, and sooner or later the progra^-^s 
collapse. Collections that once were a heceaslty In many if not moat 
biology courses, suddenly are heeded Ih few If any courses, ar^d they 
become & expensive luxury, even If they are only stored and not 
curated. Thus the second main cause, which derives from the first. Is 
that many universities ho longer can afford to maintain collections 
once collection-based organismic biology has been abandoned. Often 



Question-4r 



coll e ct ions from uhl'' 




verslty Institutions such 



29 




53 



little or no atteopt has been a«de to (oaintain a balanced program of 
orgcnlsalc and molecular biology* 

Colleetlbha take a multl-geheratlbhal eommltaent of apace ^ 
personnel, facilities, and soppllas, and a atable source of funding la 
riquir«d« Theae costs must be borne by the Instl^tlon and usually 
are not recoverable oii a reliable basis from research grants. ?or 
many university reaearchera* short-term grants are the llfeblood, and 
they get little or ho Instltutlohal support apart from tielr salaries. 
The tiniversities exist largely to train (ssdergraduatea for which 
elaborata collections are aeldbc needed, and the universities support 
only thosa Icboratorles and other faCllltlea that arc essential to the 
taachixig program. Except in thoae eases Where universities still have 
Xffrge gx^duate prbgrama in brgshiraic biology, collectibna ara 
nonaaaential and not cost-effective. Furtharmora, unlveraltlea are 
unable to pay for the extansive f ieldwbrk required to build and 
maintain strong collactloha of broad scope. 

One other iaportaht factor la the grant aystem of funding. Grant 
support obviously goes to what Is perceived to be cutting-edge 
research, and as orgahismie biology haa declined so haa direct and 
Indirect grant support for eolleetlohs. This downward trend hat 
continued for many years ^ although in recent years the National 
Selehee Fbuhdatlbh, through its Biological Research Reaources program, 
haa reversed thia trend for the tine being, at least, for many 
mid-aized and large unlveraltlea, by giving them one^shot granta for 
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•qulpoent, ficllltles, and/er technical aaslstsnee. In addition, it 
haa provided raajorf continuing support for a nuober of the largest 
university collect ions deemed to be of national iispdrtance* 

Thla last pbiht emphasizes the continuing significance of 
oniversitj ousetiss, and one aKould not dichoteaize universities and 
museums artif iciall^r* The best university museums are vital members 
of the risaarch auseum comuhlty* 

4*2 How do th e hofH univ e rsity ihstitutidha handle th e fihshcial 
bordeng of housing and maintaining such newly acQuired 




This is a matter of continuing and growing concern* For the most 
partf these new collections must be housed and maintained with 
existing budgets, but as the nuasber of orphan collectiona grows the 
financial burden becomes more acute* The answers depend on many 
fectors, hot the least of which ia the size of the absorbed 
collection, and vary from museum to museum* In every case, the 
institution has to set rigorous priorities and goala in order to be 
able to live withtn its budget even while talcing on greater collection 
management responsibility* 



Lack of space for housing causes the greatest difficulty* Where 
spsce exists, routine maintenance often can be provided at little or 
ho extra cost once the acquired Collection is cohaolidated with the 
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ixiating collcctlbh. B«e«UB« of their deep cbBai-tocnt to m«intaining 
prieel€M collections for poetdrlty, luseuns make every effort to 
ibsbrb brphih collectlohi and have beeoBie ingenious in finding vcyi to 
ccopact storage and obtain support for the actual transfer process. 
SMietiaes the Hstlonsl Sclance Foundation and other fedcril agencies 
have provided support to ehsble cbhsblldatlon. Private donations and 
corporate grants also hsve bean used. Some hbh- federel ouseums have 
begun to charge fbr certain aerviees thej provide. Seaplte sooe very 
creative efforts by wsauu, the bottom line is thst there Is no 
satisfsctbry solution to the finmclal burdens of orphan collections. 

4*3 Are there any inst a nces where collectlbhs.have- be e h disp e rs e d br 



fishy collections of vsrylng sizes hsve fallen Into disuse and 
been slloved to deteriorate br be dcstrbyed by insect pests fbr Isck 
of curstbriel staff and support, especlelly In nell institutibns 
(museuas and universities), in privete hands ^ and even in some federal 
aganclee. This appllsi to kinds of eblleetibhs, including 
arehebiogieal cbileetibna^ that have set in basanents and wirehousea 
without ever being properly catalbgued end until their labels hsve 
been lost or eroded swsy. Frequently, university sclchtlats simply 
never find time and the minlmai suppbrt needed to curate their 
collections sufficiently to ensure their survivel and use. there are 
also the famous cases bf collections lost or desteoyed during World 




War II. 
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5om€ of the nost celebrated cases of collection dispersal or loss 
Involve aone of the biggest names among universities* Pecentl^r, 
Prlneeton University dispersed its fossil collection because it is 
phasing out paleontolo^^ as did Yale Univexiity earlier. Catholic 
University Is selling its plant collection (herbarium) ih parts to the 
highest bidders* Johns Hopkins University Is sa^ to have taken parts 
6t its plant collections to the Baltimore t)ump sdne years ago* A 
classic cat of a onlvex^lty musein disposing of a collection of 
important matariala is the sale in 1979 by Harvard Unlvexii^ to 
private collectori of Its laerlcah Indian por^^lts by Henry Ihmah. 
Princeton, Johns Hopkins, and the University of Virginia are a few of 
the many Institutions Where mineral collections have been dispersed or 
otherwise despoiled for lack of latereat or coratlon. Hany other 
cases on s lesser scsle could be enumerated. 



4*4 Are there, conversely, si^lficent esses where universities have 
ma de~' an affirmative compltment to the continued maintenance of 
Important collactlona? 

Tei, there ire many examples of uhiveraitiea that continue a 
atrong commliaent to collections, especially alnce the National 
Science Foundation haa been providing regular grant support to major 
university collections de»ed of national Importance. Although the 
inexorable trend la away from uni vanity commitment to collections^ at 
preaeht unlveralty collections are In a good state of health overall, 
and commiteent la s>,ill more the rule than the exception* The caaes 
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of dliparail or loii tend to git c lot of nigitlvi publlci"^^ 
particularly vben pronlnsit IsitX^tlons ir« Inrolyed. In feet, th« 
poit^Sbrld tir II yiars hive aain « booa in collictlon building at 
■any t^mSb^ unXYcnitiai, but aaby of thcac ebllaetloha ir« th« 
paaaing faneica of antarprlalng indlvtdoala and are lining on berrofrad 
tijia* Thla pdrtahda a mieh graatar erlsla of orphan eollaetlbna in 
tha years ahead* 

taong the Inatllutloha that hare aada positive eoaiBitaents In 
recent years to maintain sooa or ell of tlialr lonK- stcndlag 
^llaetlona are Cornell University, Hervard University, Ohio State 
University, Tulana University, tele University, and the Universities 
of California (Berkeley find Davis) ^ Connecticut, Illinois, Kansas, and 
Mlehlgfia; 

universitias have decided to Inltleta or aagpand eeileetlor>"basied 



As expieinad in 4*4 » the postwar years have aeen a boom in 
collection building et sahy uhlvarsltlea, but this surely is lergaly t 
passing phaae because tha whole trend of science and the severe 
economics of ebileetibn maintenance militate egainat long-tera 
coffiltaents, except where there Is ah overriding appllcetibh. A key 
feetor in the boom hes br/en the Netion?! Science Foundation. It has 
supported extensive fieldwbrk. Which generatea collectiona, and 
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eoii«etion a«lnt«nanee equipment azid asaiatanee* KIbo, the ruah to 
explore the tropica before It is too late haa created a aalvage 
environDent. Forthensore, tht laat feneration of orgenlsale 
bibiogiata la still in charge in many universities. Possibly^ the 
penduluD will swing part-wsy back again, and there are sdoe signs of 
thlSf especially saong the evex^ growing ranks of students of the 



5»1 Why should public funds be expended for basic resesrch in museums 
to any significant extent? 

is wss pointed out In my testimony before the tssk Force in 
tprll, 1983 f musetns eonstl'^te one of the four msln building blocks 
of the resesrch enterprise in the United Stotes* If the museums were 
to quit conducting basic resesrch, msjor scientific end other 
scholarly needs of the country would not be met. Unlvenltles and 
museums are pursuing largely different gosls snd fulf illing different 
heeds In the hstioh's research agenda, as already discussed under 
previous questions (see especially therefore, their respective 

roles are highly ebmplemehtary, even while they have much acholarXy 
tradition md interest in common. Museum research differs only In 
kind 9 hot in vslue or quality. Ultimately, the justif iestion for 
doing bfisle research In auseums la the Justif Iestion for doing basic 
resesrch in universities or snywhere* 



tropics* 
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Moicisi, ai guirdiiha of vist collcctlona, are faat becoming the 
laat baation of baalc reaearch that depends on the study of apeclaena 
and object*— plant, ahlaal, and nineral apeclaens and archeologlcal 
and recer" artlfacta of material culture. In the biological realm, 
museula, aa explained earlier, have becoae the last stronghold for 
organlaaic and evolutionary biology and thua the keepera of expertise 
and knowledge about the earth's plants and animals. Slowly but surely 
natai«l History museitts are becoolng the chief aource of knowledge 
about the world' a biological diversity and thus for understanding the ' 
bloaphere. Only collectlocKorlented research can lead to 
understanding such as yet unanswered questions is how many species 
there are, how many and which onea are endangered, and what are the 
enx8« of their decline. In fact, there is a whole claaa of reaearch 
questions, anthropological and gifologleal as well as blbldglcsl, that 
can doly be addriased where there are comparative collectiona. The 
•P^ciiens and objects are veucheri for Inrbraatldh about the natural 
and cultural envirbhmeht of the earth and sometimes docoment extinct 
pcrts of the environment. Without natural hlatory museums i their 
coiiectlonsi and the reaearch based on them, diaciplines nich aa 
ecology, ethnology, foreatry, and wildlife blolOHr would be merely 
dlaconnectedp uaelesa observations lacking in descriptive, 
clasaificatory, or predictive power. 

Universities and museums not only share intcreata and cdmplcment 
each other but alsd often work together closely In a mu^bially 
beneficial or symbiotic way ad that the end reault is better research. 
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Such a fruitful partnership la Illustrated by the nation's Xntarftle 
prbgraSi where Smithsonian and other atuseum scientists have 
collaborated vith university scientists to recover and slAidy 
ioeteorites and to study the famous lichens (planta) that grow inside 
rocks. 

the cverwheloihg msjority of collections aade by 
ouseis»-*probably fflore than 99% in large iuaeiMs---are aade in the 
first place for the purpose of supporting current or future research. 
Very few speciaehs and objects, relstively speaking, are collected 
expressly or only for displsy. 



tm indicated earlier, a suseua's exhibits and public progralDihg 
are kept vital through research* If basic research were discontinued, 
the Buseua's exhibits would be trahsfdrihed rapidly into nothing more 
than second-rate public-relations displsys. In fsct, with more 
support for basic research on existing collectiohs, ouseums could 
bring a ntw vitality to its exhibits, especially in the resla of 
anthropology, and produce fine showcsses of stored-collectlon veslth 
for touring ss well ss for permanent, local displays* 

The resesrch weslth of collections is never fully tspped st any 
one time in history. It may take years for the right perspectives and 
technologies to come slong before even the questions can be asked. 
This is well illustrsted by the history of studying animal bones. 
Thir^ years ago. Near Eastern archeologists did not save animal bones 
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from their excavations. Today there la a rapidly developing 
apecializatioh called zdbarchedldgy lit which scholars study fauhsl 
rssalns recovered In digs to determine not only parameters of the 
environoient , but alao ancient economic strategies Ih animal breeding, 
raisiiig, and butchering, as well as questions of diet and nutrition. 

Of parambuht significance are the icientific tomes and 
author itative popular publications of laatlng value produced by museum 
achoiars, which at the ehd^pblht form the baaia for much practical 
application and popular benefit. Principel among these are the 
monographs^ books ^ manuals, and field guides that constitute the 
fouhdatidha for the idehtlficatibh of plants and animals. Museum 
scientists alao provide identification services directly to other 
scientists and the public. Without the idehtlf icatidh enterprise, 
sustained only by constant basic research, numerous applied sciences 
from a^icul^re, medicine, and pest mahagemeht to cdnservstlon, 
fisheries, and wildlife mahagemeht could hot function. Every report 
of the UNESCO International Humid Tropic Commi^tce has emphasized, for 
example, that the greatest' bottleneck fdr ecological reaearch 
( including ep ides io logy) is lack of adequate taxonomy and taxonomists 
to provide identifications and understanding of relationships and 
bidgedgrsphy. The problems of human diseese control can c- e 
conquered after careful study of the disesse-csusing organisms, end 
much of the primary research for this comes out of musfums. 
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Planta and anloals have long been exploited by man to improve his 
well-being. How many more apeclea are there In our environment yet to 
be atudlcd that oiy offef other exploitable features? Thla question 
18 especially relevant as men stands at the threshold of g^snetlc 
engineering where pbasibillties may be limited only by the genetic 
Bateriai that he finds in the naniral ehvirdhaeht. 



Surely it Is crucial to know the life forms with which we shsre 
thla planet and which infringe on our individual lives in essehtlsl 
but variable degree; suseuas plsy sh Indlspenasble role in generating 
thla knowledge* 

5*2 Realiatically. isn't aost lead 5hg» edge seieht if ie research being 
bo hdueted in uhiv c r sltleq and medical centers? 

This is a highly debated question, and the answer depends on 
perspective, phlldsophy, and opinion. At the lesst, the answer is 
quite relative. 

Any research that increases knowledge is, by definition, st the 
lesding edge of some fscet of science, xjl compohiehts of science hsve 
their "lesdlhg edges." Some frontiers of science sre more 
excitcment-generstlng or headline- grabbing than others, but the 
popular presa often aenaatldnallzea, even fantasizes, "leading-edge" 
reaearch advaneea. Today's aenaatlonal leading-edges sre in molecular 
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biology and genetic engineering* If these are the fields one has In 
mind, then, "yei," the liadlng-edge research Is being done In 
univeraitiea and medical centers. The answer la "yes" also if one 
defines "Xeadlng-edge" research only as thst directly affecting human 
health, such as cancer reaearch* But the quality of medical reaearch 
often depends ultisately oh the quality of knowledge about the 
underlying organisss for which the "leading-edge" woz^ may be taking 
place in museums^ If sheer quantity of research output ia the 
■eamire, the answer also Xs "yes," because for every reaearch museum 
there are dozens of universities with many nore researchers* If the 
quality of museum research tehda to be lower oh the average » it is 
only beeause most museuma are not primarily research museums and are 
staffed not by research scientists but by cbllectibh managers and 
curators, whoae reaearch, . 11. any, may be little more than descriptions 
of collections* the quail ^ of rfsaearuh coming from the best 
scientists in the best reaearch museums la fully comparable to the 
beat from universities, which have their share of mediocre scientists 
doing less than "leadin^edge" wo2:k* 

In fact, as pointed out earlier, it ia telling that acme of the 
most Influential thinkers In all of modem biology, such as Ernst 
?fsyr, tflllli Henning, George Gaylord Simpson, Stephen J* Gould, Edward 
b* Wilson, and Nilea Eldredge, have been directly asaociated with 
natural history muaeuma* Furt^e£nore> tHe pre^i 'gldUii Man^rthur Prize 
was juat awarded in 1933 to Peter H. 'Rar^ni long e renowned 
C'"llecti6n^6riented and museum^ based scientist* Just as Charles 



40 




64 



Darwin 4*»^7el6ped hla theory of evolution froD ^7<5um collections, so 
today's leading evolutionary theorista, auchi «?, Gculd and Eldredge, 
art OHiseuD aclentlata* 

Museui science haa its share of "leading-edges" even if they are 
not as flashy as, aay, genetic engineering, and much ouaeuo acience la 
basic to so-called "leading-edge" research elsevhare* Science la more 
than ehgiheerihg; it is Bore than taking organisms apart to see how 
they woric. Good iclehce is synthetic^ it takes data from diaparate 
fieida, velds them together into new and more powerful theories, and 
then subjects these theories to exacting empirical tests. The theory 
of evolution is the moat synt^ietlc theory in the whole of biological 
science, and, as already noted, the foremost reaearchers in 
ovolutionapy biology of this cenlairy have come out of museums* An 
eminent evolutionary 'biologist has said, "Evolution la the context in 
which everything else makes sense." The study of evolution and the 
synthesla of blcloglcal facts from all sclehtlf ic fields are largely 
the respohaibility of muaeum researchers. Molecular biologists study 
"trees," and maaeus reaisarchers — ayatematista^-study "forests." Both 
need each other. 



Anthropology, as a theoretical dlaclpli:..}, waa ectabliahed firat 
in muaeui&a, including the Smithsonian. The ahift to more 
sociological, strue^iralist, and symbolic perspectives in the 20th 
century took place for the moat part outside suaeiffla, but a movement 
la underway back to more materialist perspectives. Museums will 
continue ^o play a central 
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rol€ in thia iBbv«Deht and alao in tiie creation of a ayhtheaie of 
diverse fields auch as anthropology, sociology, and art history that 
ia etizrently taking plaon George Stocking, a university- based 
historian of anthropology, has predicted that anthropology will heeoise 
increasingly museum- oriented in the future. 



"Leading-edge" research also is being done in museums in the use 
of cooputexrs to capture and prbceaa mbrphbldgical data (mdrphdmetrica) 
aha to store and relieve data in a large-database environment. 

Musetima, as already dlscuaaedt are doing "leading-edge" work on 
meteorites. This is true as well for work on volcanoes. 



The ultlBc-^ area of "leading-edge" contributions by museumc Is 
in the realm of research and synthesis dealing with the diversity of 
life oh eartht already discussed at length Ih previous queatlonu. *'t.» 
Global 2000 report tells In dramatic way the scale of such prcbleoi'* 
tropical defdreatatlbh, which will require the kind of approaches t^^ 
drgahlnst populations » biotas, habitats, and ecosystems that hav4 
characterized museum science. Natural history muaeuma are cosioltted 
to the study of the moat complex ays terns of the world, living systems, 
brganismal science is far ahead of "high-tech" science in the 
cdnceptual nature df the queatiohs. Museums are major centers for 
research In such conceptual fields as phylogeny, biogeogrephy, 
systematica, tropical and marine ecoaystems, human cultures, and, 
indeed, evolutionary theory In general, as already stated. Finally, 
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muaeuffls are vlrtuiHy the only sourcea of escpertlae and baelc data on 
iahy small groupa of planta and anlaais, auch as the lichens, unique 
syBbiotic plants which are proving to be key organlsma for the 
bioDonltoring of acid rain and other foma of air pollution* 

A few other perapeetlves are laportant here. Museuaa provide a 
ouch better environment for research on the large questions that 
require long-tern s-ftady, beesuse muaeum aclehtlata often are not aa 
tied to the ahort^term grant mode of funding. Many unlveralty 
reaearchera are ao Iway with teaching and grant getting that they have 
limited time for long-term creative research. 

FHuaiy, ti5e queatlbh, aa aaked, Impllea that only "leadlhg^edge" 
research should be funded. Basic and foundational research, whether 
or hot It meets Che public' a notion of "leading-edge la conatantly 
/.^^«ded. Leas flashy research Is just ss Impoftaht, whether or not It 
la perceived to be "leading- edge" resesrch. If It la only of 
background or foundstlohsl value how, it may prove pivotal on the 
frbntlihea in tomorrow' a reaearch environment. 

In Bum, university and museum research are cdoplemehtary and 
interdependent, and together the efforts have a synergistic effect. 
In terms of dollara apent, the muaeum reaearch enten>rlae la far leaa 
coatly than the unlverall^ research enterprise. 
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5.3 Within th e ov e rall framevb i^c^— sclehtlflc achlevegehta In the 

Onlted St^tti, what have natoral aclence auseuns contributed, and 
ifhat is th e r e iatl o nahip b e tw ee n -t h e ind e p e nd ent^ natural scl ery ^ 
Inatitutlbna and the uhiveraities? 

This question has been covered rather thdrdughly already by 
ansvers to 5*2 and other earlier questions* Hovever, few points can 
be added. 

Indisputsbie teatiiony to the niany basic cbhtributidhs of natural 
aclence ouseuos to science In the IThlted States ia to be found in the 
rich annals of such instltutlona Uie Acsdeny of Nstursl Sciences, 
Afflerican Museum of Naturcii Hlitt'v Csllfdrnls Acsdeny of Sciences, 
Field MuseuB of NfitursX Vi^"* try. ilissouri Botanical Garden; New York 
Botanical Garden^ and th*^ Salthsonlan Institution* It is sbuhdahtly 
clear froin the record that we would loiow very little about the plants 
and aniaaXa of the earth today if these snd manv ol-'^er greet ouseums 
had not existed, because ev«) the aahy studies tavMs and fLdras 
that Have been done in unlveisltles over the y^j^^-s jfaavR, h^^n based 
upon uae of collections held by museuas. 

Perhaps the most basic contrlbutlan of natural science ouseums, 
therefore, haa been their cer'^.^al role in eliiboratlhg the catalog of 
ria^re, living and fossil , and in holding in trust for the whole 
commiml^ of science the millions or bpecitv^nB snd jects that 
document this cQtaldg* 
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Nuaauaa h«v€ contrlbutea ihopodusly to the exploration of the 
world by ttountlng countless field expeditions over the years to sll 
parts of the globe, often taking university scientists along. The 
cohtritutlon of f leldworic has been especially laportaht to 
anthropology is well as to biology. The centrsll^ of ouseuffl 
contributions to elaboratlag evolutiofiary biology end deciphering and 
describing the patterns of organic diversity hss already been 
discussed In detail. 

Recently, hataaral science suseuffls have been leading the way m 
larger Bultldisclpllnary, aulti-year Studies of tropicsl and marine 
ecosystems. Huseus-led studies with submerslbles have made resaleable 
dlacoverlea tn deep-sea plant and animal life. The aea-vent studies 
are especlilly noteworttgr in this respect. 

As for the relationship between universities and independent 
na-eiral science ihctitutlohs j there is no genersl rule — Just long 
years of cooperation alid collaboration In a spirit of collegislity and 
ccnmoh interest. As Stated sbove, xinlv«rslty scientists often use 
museuD cellectlohs, ustieiiy by b<>rit7wing theioe and thus museum 
collections are in effect l^ndl^e libraries. Universities often draw 
upon the educational oppor-f Ji Jtles of the independent museois iy 
sending undi»rgradoate and gradij^t* i^adents to the museums sUidy 
under nuaeum scientists. Curstors fiJ. q^v^frtly ers -srlfrafflufRi ««mbers 
of doctors! committees shd often tesch sdvanced courses in local 
colleges and universities. Some universities work out formal 
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coop€ratiy€ training agreementa with auaeusa* Profeaaors frequently 
apand perioda of daya or oontha to i year working at auaei^, while 
curatora aoffletinea apend a semester or a year teaching and doing 
raaearch at a univeraity* There alao ia regular ataTf Interchange, 
with curators being hired fron the teaching ranlca 6f universities and 
viea verac. 

In the end, althoogh thera are few written rulea, the 
relationahip worka to the nutual benefit of everyone* The unwritten 
but accepted dlvialoh of reaponaibility end labor aakea it poaaible 
for the oniveraitiea to efflphaaize the more ezperiaental aspecta of 
aclehcef which nay be acre giaiDdrouat trendy, and easier to fund with 
grantSi leavi^ the muaeuna to concentrate on the more descriptive and 
traditional brgahiamic aapecta, which, though eaaehtiali may be leaa 
faabionable and require stable, long-term funding* k fair meaaure of 
both Icinda oi reaearch continuea to be done in both places, r^owever, 



6.1 How do the achievementa of natural history muaeuma contribute to 
the public good? 

Kueh of what might be aaid here ia iapliciv not explicit in 
the anawers that have already been given. Whatever ia done by natural 
hiatbry muaeuma in the first instance for science ultimately haa a 
ripple effect to all aegmenta of aociety, with secondary and tertiary 
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public benef Ita that often cannot be predicted Trsm the basic 
research. Many payoffs ere quitts serendipitous. 



Millions of people vieit neturel history ouseuffle every yeer, with 
aooc 6 »llllon visiting the Netiohel Museua of Neturrl History alone. 
Obviously, creative «?;hlblts ftra e key to public visitatidh. The 
visitors benerit each in his or her own way, and the euo total la an 
awaaoae^ maas educetlonel experience. Many Visitors come beck again 
snd again, especially whan there are major changing exhibits, such es 
«ra scheduled in Netural Hietory'iS Evai;s Gellery. Added to the 
exhibits are the numerous lectures, seminers, workihops, clessee, and 
field trips conducted for the public by every major neihirel history 
Buseta. 

The museums also reach out to the public, and for the Smlthaonlen 
the outreach ie a vast panoply of activities for a national, even 
Intematlorial, audience, including the Resident and Netlonel 
iaaoclataa' programa; the traveling axhlbltion aervlce (SITO); 
SBithflohiah World and other Smithsonian television programa; 
Smithsonian magazine; the Ssithioniih Press, with its large and 
growing library of authoritative popular and seml-ttchnlcel books such 
u the one Just published on the fema of the 'Jnlted States; and 
innumerable lectures and appearances by individual curators and other 
aciahtific 8taff« 
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JuBt begun II the nev Natlenil Science Resource Center* a joint 
project with the National Academy of Sciences, which will concentrate 
initially oh laprbvihg the quality of aeienee education is the 
nation's elemental schools. In the fall of 1986, in another joint 
effort with the Aeadeny, the Soithsohian will sponsor a fonia oh 
biological diversity expressly for the public. ?!useua scientists are 
constantly serving as consultants or advisors oh matters of science to 
persons, organizations, and agencies in arid out of goverasent at 
local, state, end federal levels. The total amount of assistance 
being rendered to the public by museum scientists in any one year 
would be ^ly staggering If recorded in one place. 

All of this speaks to the methods of dissemination, but what of 
the substance? 



As keepers of the catalog of nature i natural science museums play 
a key role in pbpui arizing knowledge of plahta and animals and making 
the public aware of the nd^al world and man's place in it; thereby 
enriching the lives of the people-* this is a necessary first step to 
deveibpihg ehvirohnehtal awareness among the public at large, ttaseums 
have been playing a large part in educating the public to the major 
environmental issues of bur time, including such massive problemi as 
species extinction, tropical deforestation, and the general lose of 
biological diversity. Indeed ^ getting aerbaa the ebheept and 
aigh^ficahce of biblojsieal diversity is Itself a daunting task for all 
scientists. Without knowledge of the organisms, environmental Impacts 
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cannot be asaesaed. Muaeom aclentiats contribute greatly to the whole 
ihterprlae of envtronaental aaaesstaent by providing identification 
aervicea, field guides and fflamiala, and other technical advice and 
assiatance* Many nuaeuo aciantiata have prepared or contributed 
dirtctly tp environmehtal iapact atatemahta and have given expert 
tastixBony before courta and govtming boarda. 

During World War II, only auaeuMa cdhtaihed the information and 
the azpertiaa necaaaary for tho aearch and procurement of certain 
Btrataglc oatariala, e.g., quinine, rubber aubatitutea, balaa, certain 
Binarala, or for the alwdy of certain Inpertant paraaitea. More 
recently, nuaeum collectioha provided the bird-egg apecimena for 
atudying the conaeqaaneei of DDT buildup in the food chain and the 
fiah apeeiaeha for atudying hiatorlcal pattema of oereury uptake by 
tana. 

Aa long aa there ia a need to Icnov the namea and identitiea of 
planta, animala, feaslls, mlnerala, and antArdpdldgical dbjecta, there 
will be a head for muaeum aclentiats^ Apart Trom plain human 
curloalty, th«f meds are lagibh. Peat tiohtrdl, biomedical 
exparlmenta, ecological analyaia, park management, foreatry, fiahery 
biology, dlaeaae cdhtrdl, cdhaervation and environmental protection, 
apace acience, natural- prodacta chemiatry, oil expldratldh, law 
enforcement— theae are acme of the many areaa of human endeavor and 
velfare requiring the aervice of muaeum taxonomiata or other 
apecialists in some manner. 
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6*2 Hew do th e y contribut e to th e adv ahceaent of modern science? 

ThlB question has been covered rather thoroughly in the 
proceeding ahswerr. In sumary. Museums can contiime to oa3ce several 
ma^or contributions to the advancement of science at large: 



(1) Systeaatle biologists are the keepers of the keys to the 
tazonofflic system of naming and classifying organisms, and this is the 
universal reference system heeded by every branch of science that 
deals in any way with organisms* Museums employ s large, ever-growing 
proportion of the national pool of systamatists* 

(2) Museums provide the essential service of curating and 
holding in trust for all science the bolk of the collections upon 
which the study of the earth* s biota, minerals and rocks, and matarial 
culture depends. 

(3) MusetJffls play a key role in docuD^htihg extant and fossil 
forni of life. In arsalyzing their history and evolutionary relations i 
and in elaborating evolutionary theory. Museums, consequently; are a 
major and growing force in whbl(^^organlsm bid logy and soon will become 
the last stronghol'^. 

(4) Museums hold bee .-line disita for studies of «;nvlronfflental 
change and are leading the way in confronting the problems of massive 
habitat destruction, ecosystem disruption, species ^^xtihction, and 
depletion of bletlc diversity, especially In the tropics. 
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(5) Miiaeuc anthrbpblbgista are ''.eadera in docunenting cultural 
dlveralty and In addressing the problems cf disappearing cultures. 

(6) Finally, in a general sehae, muaeuos will continue to 
provide the resources and environment for long-tero research projects 
with broad representation of experts in many disciplines, thus 
continuing to complement the more trendy short-lived progrsms of most 
universities, which are funded by short-tern grants. Moaeums slohe, 
if properly funded, have the cspiaclty to undertake mssslve nstlonal 
efforts, like the propoaed ''National Biological Survey," and major 
international sal vsge and cdhservstlon efforts. 

What kind of payoff— c euld-f^ersl investment in resesrch and 
development at national science— iwfei tut ions g e n e rate? 



^•4 Are there spillov e rs from- achieve m en ts of natural science 
instltations into other sresa of the economy^ 



Federal investment at national science instltutlona, apart from 
enhancing existing efforts and increasing their individual payoffs, 
could oiAke a whol^^ new scale of aclentlflc endeavor possible, which 
would hold enormous promise for large payoff a. 



In the first place, more stable funding is ne«ded --jt to sustain 
vital existing efforts snd to guarantee better and stfer csre for, and 
better sccess to, the nstlon's millions of stored treasures. 
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In the eeeohd place, there Is ah urgent need to begin certain 
larger new prcgrajos to explore for new sources of energy and to 
develop hew sources of food and oedleihe fron haturallj occurring 
plants and anlsiala. Large-scale ^ integrated surveys and inventories 
could lead to a nnich better understanding and wiser manageisent of the 
nation's biological fsaources arid narXhe fisheries and other ocean 
resources* A National Biological Survey vculd provide precise 
knowledge oh the existing fauna and flora of North Ainerici end the 
seriousness of the existing environisental threats, such as acid rain 
and habitat destruction and fragmentation. 



The world's diverse biota^ especially in the tropics^ constitutes 
a hatiiral labdratdry, with ah aaazing inventory of chenicaZs and 
compounds osefal to humankind. No one knows better than 
phansaceuticai eoiBpanies, who invest billions each year ir screening 
wf.Id plants and animals for useful properties. Their applied research 
is entirely dependent on basic taxonomic and evolutionary research in 
museums fdr idehtif icatidh, ihterpretstidh, and strategic guidance. 
It has been estimated that the flora of Southeast Asia alone could 
generate 10 billion in plaht^derived !De<:^ icinals a year. Museum 
reaearch is a sine oua hdh In that equaticn. Greater invea^ent in 
such bas.lc exploration is certain to payoff. 

Natural science 1; : citations already are playing a key role in 
developing the scientific undergirding for aquaculture, e.g., crayfish 
and shrimp farming, and sea- farming, including a Smithsonian project 
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in the Caribbean Ocean. New Inveataenta here may pay off ^y- 
Increaalhg world food supplies with new sources. 

Finally, bur very future depends on the preaervatjon of 
biological diversity and may hinge critically on the future of the 
tropica* Mass;lve efforts in conservation biology or restoration 
acoldgy v511 be heeded, but much basic research muat first be done. 
It clearly is in the best isterests of the Dhited States to invest in 
major tralhihg and research programa to address these problems. 

• Qu e stion ^ 

7.1 Are there areas of federal policy othe r thah fihahcial suppc rt 
^tfa at should ad dreas the needs of science museums? 



In general, federal policy should recognize more explicitly the 
enormous research and e -Jucatlonai functlona oi* acience muaeoms that 
flow tTOm their curatorlal-pesearch ataffa, behind-the-scenes 
collections, and aervice functlona to the national and international 
cofflffluhity of icholari who are dependent on collection-baaed research 
in anthropology, geology, and systettBtle biology. Increased federsl 
funding for acience oniseums as a partial aubaldy of their aervice 
functions in research and education would be a proper way for the 
federal government to recognize the invaluable and unique resources of 
8ci<^nce museums. 
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teglslltion directed toward envIroniDental protection generates a 
need for taxonoaic expertise and often results in collections made 
during envirohipental impact studies (e.g., BLM collections). Storage 
of voucher collections and provi^fon of taxonooic expertise are a 
drain on museuis facilities that ci?/ ^-9.1.^ be made up by increased 
fundiiig. 

Federal policy should provide for involvement of natural history 
Duseums in all activities that include the study and collection of 
aniaais frois their natural environfflents-*such collections should 
becODe the property of museums who can exercise an option to preserve 
th<» for posterity. 



There are many areas of federal policy other than funding that 
affect nuseuB research. One example current ly in the newa is the 
att^pt by the Bureau of taiid Management to promulgate rules regarding 
the collection of fossils and artifacts on federal lands. They seem 
to refuse to listen to expert bpihidh and repeatedly publish rules 
tftiat later i&ust be rescinded. Naseon researchers require freet 
unencumbered access to public landSt for purposes of retrieving 
significant scientific specimena or data» through elimination of the 
restrictions imposed by the Bureau of Land Management. 



The laws governing importation of ob:jects from foreign countries 
(museum research is worldwide) can impact enornously and often quite 
adversely On the free flow of scientific specimens and thus impede 
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acicntific s^dy. L«88 cumbersooe regulations affecting the 
interstate and internet ioral exchange of scientific apeciacns, whether 
biological I anthropological, or gecloglcal, would ehhancie 
Iritarhatiohal cooperative efforts while still safe-guarding concerns 
over national Interests in endangieried species of planta and aninals 
and artifacts of indigenoua past civilizations. 



Museuos need support for field work and related research efforts 
to broaden their sbilities to explore our own wilderness sress and to 
permit cooperative research efforts with dt>'er resesrch institutions 
on a worldwide basis. If, for exaople, a **Natloiial Biological Survey" 
or major new prograas In arctic, tropical, marine or other ecosystems 
are to be eatabliahed^ major support and perhaps specific new 
leglslstioh will be required. 

Educstion of school children and of undergraduate and graduate 
students needs to be striehgthehed at science museuas. 

Existing prograaa within U.S. AID could be better coordinated to 
make fuller use of present expertise In sciencie miisieuffls* 

Federal policy through the suthdrizatioh and appropriation 
process could help bring about a better balance between r^cearch, 
collection maintenance, exhibits, and educational functions at various 
science museums where the balance Is tilted inordinately toward one 
end of the apectruo of such museum activities, whether it be the 
research and collections fuhctidhis or the public outreach functions. 
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7»2 Whet future chinges in federal policy towtrd science , financial 
aiK i n c n- financial, w o uld_^ou vlsh tr sii ^ntre d-jc e d yith r e sp e ct 
to the iuseum research effort? 

Federal policy, hand- Ih^ hand with the changes sugg*:. Ced 3n 7.1 
above, should provide more funds for basic research on collections an*5> 
for maintenance of collections, which cdhiinuall7 deteriorate. 

Greater respect at the federal policy level for 
taxbhoBy/systcmatics (i-e., "natural history") as a legitimate science 
and recognition of the fundamental need for basic research are 
deaired^ rather than the lip^servic^ that hcs been extended in recent 
years. It sust be recognized that demands for services and facilities 
create a need for increased support. If, for example, a natural 
sciehcf* suseuffl is to do the job it is expected to do (exhibition, 
research; collection maintenance) i it muat have adequate support. 
Larger appropriations could be put to good use for the admittedly 
expensive publication of taxonomlc research by both our own staff and 
by thoae in other institutions who prepare Importaht reports on 
reaearch on the Smithadhiah' s cdllectidhs thst eannot be published 
elsewhere . 

Ldr^r-range commi'tiBent to reasonable 1 se, maintenancei and 
research of natural history collections ' associated data is a 

critical need that may, in the end, require new or stren^^thened 
legislation; 
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Expanalon of staffing and Increaae In traval and equlpaent 
budgets would be 3-' i^stlaable value to all science isuseuffls in which 
flaldwork for aalcli.g collections, bbservatlonc, and manipulative 
axparliDentai studieb la crucial and In which sophisticated 
st«t*-oi the-art IhstruBentatioh is required for laboratory 
Inveatigationa at the ffloseoma theaselves Modern t --lentific 
IhstruBentation a - science museums is essentisl If they to attract 
the most competent researchers in competition with the academic 
coouDunity, federal laboratories, and industry. 

Funding for grant and contract disbursement through such 
rlgorcwsly peer^revlewed fcKlersl sgencies ss NSF shouli be iScreJSed. 
Funding and pear-review S'^lecting of propibsals should be improved for 
the more mission- and goal-oriented agencies such as the USD*, USGS, 
MOAi, TWS, DOi, POD, HBS, and MVS, Researchers in federal agencies 
with intramursl research programs often receive ?e88 support for bciic 
Buseua-related research than do researchers in acadeolc and industry 
who can apply to HSF and other fedewil agencies »rith extrfjnural 
granting programs for basic research related to the goals of their 
agency. 
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Question 3 



8.1 




rehcles doeg- the Federal 



GovartiBent now provide funds for mosevai-based reseerch? 



S,Z this principally done through block grants or -Chi r pugh project 



8.3 Apart freai the Federal Govemaent, what are the main sour:;es of 
ftinds~for PUS eufl^ based "research? 



*■ ^ In your vi^^Ca what ahould the rederaj^ Oovema c ntB r o l e b e in th e 
^&e mihg dec ade s? 

The Saithroni^* is unable to coauoent oh the range of federal 
funding and its fflachahisms, tut can offer infortBatlon on its own 
resou}c*ccs. 

The total FT 1985 Federal allotnent for tha Kational Museum '"f 
Natural History was $20,127,400, of which $15,781,400, or 78<4^ 
supported direct and indirect risaarch costs. In addition to these 
bar'.c opez'Sting funds^ the Museua receives Federsl grants and 
contracts for 8jsc5fic research projects. In TX ISS'^, the following 
Meral agencies provided such support: 



grants? 
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N«> tlons 1 S c l^c • Founds tlbh 



3%. 3 
--5 ,6 
708.5 
163.2 
1.7 



O^S^ Seolbglcal^urvey 



Agency for International Devalopment 
Dapt. ef t:-^: Xrwf 
Offlca of- Naval Rasaarch 
NatlcnaliHistorical Publicationa & 
~ : : Racorda CoBBlaslon:: 
National InBtl<^taa of Health 
Bureau of Land Managenent zz 
National bceanogriphlc & Atsosptierle 
Adsmia'&atlbn 

National Marine F/>herle8 Sei < tee 



S7.3 
29.1 
1.966.3 



7.0 
455.2 
167.4 



Total ($000%^; 



In addition to aupport fron the Federal GbVerhBeht, the Muaeuffl 
recelvea aupport frcn ihdlvlduala and private foundatlona and 
corporations In the form of chdbwmehta, glfta, and grahta for specific 



Include ehdbiiiiehta for operation and reaearch at the Smithsonian 
Marine Station at Link Port in Fort Pierce, Florida, Including cdata 
caabclated with fflalht»rance of the Joimaon Sea Link suteeraible by the 
Harbor Branch Foundation ($898,100), and grahta from Zzzoh, 
Wenhei^Greh Foundation* National Geographic Society, the Cousteau 
Society, the Kbyea Fbuhdatloh, Chevron, Earthwatch, Texaco and the 
International Union foi* the Conaervation of Nature and Na^ral 
Reaourcea ($368,800). 



Funda are provided to the Muaeum from Soithaonlan 
^ evehue*prbduclhg actlvltiea (Sait^onian magazine, Muaeuu Shops* 
conceaalona) in the form of pio^aas allotmenta, Reaearch Opportunity 
awards, and Scholarly SbVdies awards made by central Smithsonian 
offices. These funds are uaually granted for individual reaearch 



reaearch projects e:iJ activities. Examples of such support In FY 1985 
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projects or activities ^t, In sooe cases, multl-Investlgitor 
projects. In FT 1935 » the Museum obtained $142,741 for 72 Research 
Opportuhity requests, 37^5 of the total FT 19Q5 Research Opportunity 
awards isade to Snlthsonlan boreaos. Scholarly Studies awards totalled 
$307,970 , 32% of the aaount available for the fiscal year for 
Sfflithsoniih. Special Purpose funds — generated fron MuaeuD Shop and 
concession prof its ^ other sasll revenue producing sctivities, and 
hohdrariuas^expended in F7 1935 in Biippdrt of various research 
sctivities totalled $129,500. 



A suJBDfiry of the several sources of funding for Museum resesrch 
is provided below (FT 1985 expenditures or swards in thousaids of 
dollars): 



rY_i905 Federal allotaent 15, '^1.4 

Federal : grants: and cpntracta j t966.3 

Rts^ieted endowments 1,016.7 



Gifts 

Foundation grants: 



Total outside funding support 



125 a 
19,259.3 



Spacial Purpose funds 
Program: allotments: 
Resew :eh Opportunity awards 
Scholarly Studies avaz^s 



Total Sfflithsonian-genarated support 



129.5 
71 ,9 
142.7 
308.0 
652.1 



Total FY 1985 funding 



19,911-4 
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Queation f 



9.1 What la the present balance of federsl and n9f>"feaeral auptaort 



9*2 What shar e o f total fun da available from the non- federal Boorcea 
do research auseuas allocate to rese arch euppbrt in conpari wt 
ifithr other Buaeum ftinctiona? 

Igain, the Salthsonlan' Bust respond to these as one queatldn 
based oh figures froa the budget of the National Museum of Natoral 
History. 

Tbi research portion oi tl^e Federal spproprlatldn for the 
National Huseua of Nstoral History represented 78*4^ of the funds 
avsliable to ih« MuseCsi in FT 1985 for rewarch (science) activities. 
If Federal granti and contricts are added to that figure, then direct 
and indirect Federal support amounted tc 39.1^. Thus, Federal support 
represents the msjdr source of aclehce research efforts at the Huseua. 

ilmdst ill of the funds available froa nor>- Federal sourcss for 
other NuseoB functions— exhibits, education, lir.^ building 
aahageaent^are not allocated by the Museua for these purposes. 
r?ither» support is obtained through program allotmehta aade by central 
Saltheonlsji officea, gifts and foundation grants, and 
revenue-producing activities such as By-Word (recorded touw for 
v^itors). Hdr>-Federal support for these activities In FY 1985 is 
suaasrized below: 

5'. 
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Exhibits prog?iaa If555.7 
Edueatlohprograme^ _ S9<.Z 

Building managcaent activities ^ 3~t9. 

TotaX Qoa-'?edaral support l,c -'- ^ 



In cospaflaoh, the Museum allocated tAj-^' ■ , ' 2V Hi .-jr the 
FT 1983 Federal appropriation for non-reaeareh ' r • Iv^ : :<.w 
as follows: 



Szhibits 2,444*0 

Education 1,104.0 

Bulldiiig Binagesent 798*0 

Total Federal support 4i346,0 



Question 10 



10.1 Whet are the Manpower seeds facing science aaseaBa today and In 
th e futur e ? 

Science nuseuas have manpower needs at all levels, but from the 
point of view of research and euretion the critical heeda are for (1 ) 
more scientists and (2) more support staff. Including reaearch 
assistants, curstorirl esslstants, jd other technical personnel* 



Given the enormous renge of collections and subject areaa, the 
scientific staffs of even the best-^etaffed suaeuma necessarily sre 
elwsys spread ez'^mely ^In, lecvliig many more gaps than they fill, 
thus^ even under the best of elreumstsnces, museums can only give 
token expert coVerege to the fields within their domain; '^nsequehtly. 
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th« pattern of coverage often la aa ouch an accident of history aa it 
la the result of deliberate pl^-inihg. The need for more ayatematiats 
la eapecially acute because of the vast number and diversity of the 
species of plants and ahiaala to -'ealt with. One Smlthaonlan 
entoB; legist haa eatlfflated thii^ there may be aa many as 30 nlllioh 
8pe<:les of ins«*^ts slone in the tfcridi most of then in the tropica. 
Of the raaaereus Jcinds of ofgahlama ih the world, there are large 
groups, even of economically liiportant organisms, for which there are 
few if any available specislists. 

If science museums sre to undertake the large efforts that are 
netdedy particularly l^: the tropics, to study threstened ecosyateoa 

i mount urgent ^ broadscsle blologlcsl surveys — in short, to maks ah 
all-ait assault oh the task of sssessihg the esrth*s blologlcsl 
diversity before it is too IstSf then in the future museums will have 
to increase their isclchtific ranks by seversl If not many orders of 
msgnltude. Even the proposed Nstlonal Biological Survey here In North 
America 9 a relatively well known area compared to the neotropica, 
could not be carried off eucceaafully if only today's level of 
manpower were available; 

The need for more support staff la, if ahythihg, more critical. 
Most science museums are woefully un^sr staffed with prbfeaaiohally 
trsihed «nd experienced technical support staff. In mar/ caaes, 
highly trained scientlats sre not provided with a Single ^ralstant. 
reaearch or curatorial, even part-time, and the scientist must spend i 
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high proportion of hi6/h«r tiae doing routine speciaen preparation and 
curatioh aa well as routine research preparation, Including 
Illustration for lack of technical illua^ators* Even secretarial 
support Bay be so liaited that the scientist has to type his bvh 
BSnuacripts, a task aitigated partly nowadays by the spread of 
word-proceaaors • i*useuas cannot go forward and be leading Center? of 
research conquering the iahy challenges before thein if they cannot 
make the best use of their highly trained experts by freeing them froco 
the tachhical woric to do what only they can do* Furtherabre, today's 
best tachnicians are so professional that they can take over !rost if 
not ail of the purely ctiratbrial work and even carry cut the type of 
descriptive research that foroicrly was done by ♦*^t: . ^ ch scientist. 

JLs the problao of orphan cbllectiohs grbvs / "^'V* ' ture and 
onseoms are caked to absorb acre and Dore of such collections froa 
universities and other ihatitutiohi, the reed fbr expanded curatorial 
staffs will becoae ever more r::^. 

Finally, in the future aiiseuas are going to need aahy more 
specialists in exhibits, educational outreach prograaaing, public 
relations^ publications^ fund* raising, and even iDarketing and sales, 
if they are to tike fullest advantage of their collections and their 
research staTf and fulfill their mandate to science and trie public* 
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^0•2 To vhQt extent are thev able to coisplete effectively wlii*; 
ia diistry, gbv<-rnm e htj unlver ^tji>s-for the beat people? 

the answers to thia qucation are mixed, depending on the museus, 
the field, and one* a perspective, Haturallata and curatcra tend to be 
bom rather than made, and the best natural hiatory acientlats often 

xe attracted oiix of dedication to organlsmlc biology, field 
v^xploration, and collect ions and Wit out of concern for salary or 

'^*r perquisites. Host sre scientists for s csuse, not money. 



research positions in ouseuos generally are a scsrce commbdity, 
and when they do becoae available ususlly topnotch candidates apply, 
St least at the larger Insti^tiohs such ss the Saithsc^niah, because 
of the research opportunities Afforded and the chance for broader 
cont^Jt with the worldwide network of scholsrs. 

Strictly speaking , muaeums often csn: a* compete with universities 
and private lndQitri*s and organizatlbhe dh their terms, i.e., in 
terms of salary * laboratory facilitiea, teaching opportunities grsnt 
suppor:, etc., particularly ih trying to attract senior, tenured 
scientists or the most out«tardlng persons In the field. Other 
intangible factors often win but, however^ and help the ntuseuai^ to be 
competitive. There is no gsinsayUig the f«ct, however, that many 
museuff ss7ariea ere too low^ particularly for the senior people, and a 
higher sslsry structure is needed generslly among museums. 
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10.3 Do ttuaeuma share with unlversltliea the same cbmml-SBent to the 
training of scientlata? 

Tea, Increasingly so, although the training roles and strengths 
oi universities and nuseums ar« different. Many no^eun scientists are 
faxiatlcally dedicated to replicating their icihd. But whiereas 
unf Varsities do formal taechirg and grant degreea, museums serve more 
to provide reaourcea and expertise for Ihtemshlps, apprenticeships ■ 
and Iixdapendent doctoral or postdoctoral studies: Curators often 
supervise graduate studehta in dissertation research, but as a rule do 
tittle formal teaching. In fact, many scientists c^e to suseoms for 
the very reason that they want. to eacspe the daily grl^d of teaching* 



tn aooa cfaest museums are able to eatabllsh formal, joint 
training prbgrims vith universities to give graduate and even 
undergraduate students experience Is both envIrofBsenta* These can b 
extreii^cly fruitful! particular ly if the university Is close at htixc 
and already has strong hctural isclence departments. It works bev«.. 
when there are clear benefits for both organizations. Some 
outata^xiing examplea could be cited. 

~oday, large museums with active field programs abroad are 
^r.triT^ more and acre *hvblved in setting up training prbgrama for 
forel)^ ;;v;trles, es^wrlally developing countries where the need for 
trsi^' ^ .:«- i*st^ i ' great. Thla movement is fueleo by the 
deepening concern for the envlrohmental crises In many countries, 
especially In the tropica. 
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Bistorirj^Uy, muaeuss have not been thousht of ac trslwing 
in.«tl^tlona il3ce unlveraltlea, an<- thiiB many are pocrXy funded and 
equipped for *^jdertaklng major t kilning prograns. 



10.4 *gy~'tfaTe cttpluynent oppcrConltJes In auaeuas to meet the 
ahticlpa^ted deaa hd from thoa e being t rained for reaearch 
poaitionB? 



it pr«»ent levela of Support, employment opportunitlea In mutfeuma 
ar« limited. Budgets have tapered off, and, coeaequcntly, ao haa 
staff growth. At preaeht, muaeum atafflhg la In a steady state In 
which research hiring is restricted mainly to filling poaltlor*^ that 
fall vacant through attrition. Indeed, the employment plcwf'-- 
presents aoaetfatng of a cohtMdlctloh. ^^itr. * ' *<lown ;n ^owth at 
universities, teaching positions are less avair. 1^. and more 
syateastic and rel/rted blologiats are being trained than the 
traditional ^o& market can absorb. At the same time, tcphotch 
speclallsta of the types needed in museums often are in short supply. 
There are so few research ©pporfeinltles in anjaeuoK baaed syrtematlts 
programs in general that many interested students are discoursged from 
t2Sdert4»Jcing tl arduous sdvahced training to qualify for the openings 
thit do occur. This meena that bub^ jbs frequently have ah inadequate 
pool of cahdldatea to draw from when recruiting in aome specialized 
fitlis. They cay end up filling the poaitlons with researchers who 
are qualified in their own way but are not espeelsXly interested in 
orgisniamlc rr collec!tlr»nf-baaed raaearch. 
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Universities at present have the capacity to train many acre 



researchers for museum research jobs than they are now producing. How 
much longer this capacity will remain Is debatable, as more and more 
first-rate uKlvefsIties begin to downgrade or phase out their own 
prograns In organlsmlc and evolutionary biology and disperse their 
collectidhs. If museums are to take on some cf the larger urgent 
tashs outlined above, they will need to take a quantum leap In 
staffing st the research and support levels^ and some Indication that 



this is going to be possible should cboe before It is too late at the 
universities— the prime trslnlng grounds. 

Panel: The Associated Natural Science iNsmuridNS 

-Mr, Brown. We will next call sLpanel frcm the i\^ociat d Nata- 
ral Scien^ lastituti^ Gon|:i^ing of Dr. Thomas Peter Behhetti 
who is presiaent rf the Academy of Natural Sciences of Philadet 
phLa; Dr. 5Tibmas Nicholson, diiwt^^ of the Smerfcai* Mcseiim of 
Natural History; Dr^XJw^e D^ds, c|^di^^ Department of 

MalaOTlogjr in RhHadeli^to; Br. John McCcsker^ director of the 
Steh^rt AqtMuium in Sm and Dr. John Fitzpalrict 

chairman of the Department of Zodl<^ at th^ Fi<ild MiiseUm of 
Natural Histoiy in CSiicago. 

Now, I think tilere is room for all cf you gehtlemeh up ihere. 

Mr. Eujaw. Mr^Chafrman? 

Mr. B|M>WN. Tes, sir? i 
Mr: Lujan. Be^e we^tart, I have an bj^hihg statement that I 
would ask unanimous consent to put into the record at the begin- 
ning, ^ 

- Mr; Brown. Without objectto^^ of^nm^statemeht of the dis^ 
tinguished rankihc nainonty member will be pkced into tue record 
at the approrHate^lac^^ 

Mr. I^Qijjfc [resuming the chair]. Please proceed, Dr. Benriett. I 
BpoVogize for having to step out.: 

[A biq^raphical sketch of Dr. Bennett follows:] 

Dr. ISiOMAs Pfi^ BsNNim 

..Thomas^er Bennett was bora in Lekeland^ Ildridd, in 1937. At Florida Stkte 
University he nuyored In Chemistry and wais^ elected Jta Phi ^ta Kappa, Phi Eta 
Sigma, and Phi Kappa Phi. He was Eli Lilly feltewship^udeht while at Florida 
State, and a rMearcti assistant in the laboratory of Prof. Earl Frieden. After grad- 
u^mg^cum-laude in 19^. he studied with Fritz Lipmann (Nbbelist, 1953) at the 
Rockeieller Uiiivereity^re^ in:i9^_ ___ _-^-___z-_l i iim iiz 

Dr. Beiihett rernmned at RcK:icefciie]^h>r_twp:^^ as ^jnsemrch associate and in- 
stnif^r in tee labw^ He was ap. 

pointed AMis^yemt lVof^^ Harvard □(University in 1967, where he was associate 
with George Wald 5. The University of Kentucky theri 

apppinM binnprofessorin 1971. He became Profteor and Chairman of the Depart- 
ment of Biological Sciences at Florida State University iri 1972 and was subseqaeht- 

se 
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StLap^nted Sp^isd Airaistant to^e^<^ideht^ Acting Executive Vice PrSJ- 
®"*-,^?L^P^^^'^"**''^t to the President he served as liawbn to the Board of Re- 
KHts 1^ Force on Role and &x)pe, ahd€haiman ofthe Florida Stete iJniversity 
Kdle aiid^Soope Task F^rce. In addition^ he coordinated.^eiTiceiegbrtsitetween the 
Gbyeraors Cra^ a^^^ the phj^ical, 

economic, jmd €^^^ He served as Chair- 

ro^ af the R^earch_A«ard Committee: 0 Southeastern Associatidn (^Biol<^t8 
and_ wasia members ofthe (lovemor's Bicentennial Committee; Oh August 46, 1976, 
he^be^roe President of the Academy mtural Sdences of Philadelphia. He holds 
a Courtesy Professorial Appointment in Biological Sciences at Florida State Univer- 
sxte :: _ 

-^ Dr^ Bennett has written numerous r^earch public^tjohs on mpleciUa^^ 
i^velopmentel ceU biolqjy, as well as many biplo^ and biochemistry teaching :arti- 
cles. He 18 also^e aj#or of the>yolume^ In addition, he is 

«>-author wth on metamorphosis (1961) anda text- 
book, JWpde/^^^^ He developed an instriM^ion inddel and 
text fprteacmng protmn synliiesis. mements of^Um Synlheds, and was a ebntrib- 
ufengjQ2naultmitlo Bw&gy Tbday and Tfe J^^^lSasU ofZife. With Frank Brad- 
LQr^rmstrong he coauthored Biochemistry (1979, 1981), how in its second edition. In 
^cent ye^ he has became increasihgly ihter^^ in the histoid of science J_n 
^enca, particularly ^e48th and 19tii cehtunesj and is completin^a book manu- 
scfipt on this subject Dr. Bennett has a|so a>ntributed s number of articles to news- 
P?P^r?Ma .raaga:dne8,^M^^ symp<Bia about con^ 
tejnPPi^ wsues of ^a^ interrelationships, as well as ethical 
rdating to 8CLe_n^^ : :i i: 

^Prof^Aonflifliidihonoraiy afHliations include, among^ others, the Har.-ey Sbcie|y, 
Linnean ^Kiel^dti/mdon), American Cliemical Sbciety, American Asociatibh for Cell 
Btoh»y, Am^-^an f nstitote of Biological Sciences, National Association of Biology 
Teachera^^i Sigma Xi.:Dr. Bennett is included in humerbiis biograpiucaljiref^^^^ 
TOrks^mdudmg mos Who in America. A foundmimembej and Pr^ident rrf'the 
Riends of Ld^ Square Foundation, and cojounder and Ch^rman (1978-1984) of 
the^ Museums iUscHa^ is a member of ttie Cover. 

5fJ 8J^mimssipn_pn A<»d^ the Board of 

Managers of pie Wistar Institute and diainnan of its 5dence Adviway Ckwmihittee^ 
a trastee ptthe R)yiS^ of Amerira (Philadel^ia ctomter) and Shfcley School, a 
m^mber otUie Nationai Board of the Explorers Club and chairman of the Editorial 
fiS^J^K^ ^ the^fcpfo/*m^teumat amta member of the Advisbi^ Board of the 
Zy^™.^^!? ^ is Chaiimah of The Associated Natura^&ience jnstitu- 

tioiKt (TANSI), Vice ]^ident^ the Association of Science Miweum IHrectois, and 
CoChjarman of the Science Jkiucatibn Adviiwiy CbimciL ti thei&^ of 
^rS^^ K,^,.^®"^^^ of the Franjdin Inn; Club of New 

Yoi* (Member and Feligw), lind CosmQSjClub fiVashington, D,G). - 

Dr. Beimett IS married tc Dr-iGucfa^ Staub Bennett, tosistant R^arch Profes- 
sor, Dei)artment_of Anatomy, University of PennOTlvsnia School of Medicine. They 
have two children. 

STATEMENT OF DILTHOMAS PEl^R BEIWEIT^ PJtESIDENT, ™ 
ACADEMY OF NATURAL SCIENCES OP PHlLADELPHiA, PHitA- 
DEtPHIA,PA 

IS. Bia^NEriT. Veiy^ob^ i _ 

Qimiman Fug^^^^^^^ Liyan, we appreciate the op- 

portunity to^ testify befoi^ycia'^f^^ 

z J lam I^ter Beimett, pn^ident of the Academy of Natural Srf- 
races of Philadetehia. J sm chairmari of the A^bciated Natural 
Science Institutions. We are a group of free-standing private insti- 
tutions*^ 

^ 5Sr. Brovm-has mentioned the in intro- 

dudo^ Uie witnesses I might add tiiat also a member of our group 
is- the Los Angeles Museunt of Natural History. Uhfortunateljr, Br. 
BUu;k, the^^-ector^is not ^le to be here today, 
^ We haye^ basically, in a continuation of tiie dialog that was 
b^un by Secretary Adams, testimony abc»ut the nature of r^arch 
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and education at these types of institutions. The packet which in- 
cludes our testimony as well as other perti ierit information has 
been submitted for the record.: : : : 

[The prepared statement of Dr. Bennett follows:] 

itnmdcTiON ^=tbb:bolbiop-The sbskabce NOSBcm 

TBS ASSOCIJWBD HftTORKL SCIENCB IBSTITUTIOHS 

Good morning. Chairman Puqua and members of the taisR 
Force on Science Policy of the House Committee bh Science and 
Technology. 

I am Dr. Ihdmas Peter Bennett, President of the Academy 
of Natural Sciences in Philadelphia. I am currently serving as 
Chairman of The Associated Natural Science Institutions, which 
are private, free-standing natural history museums that have 
affiliated in the interest of scientific research and graduate 
education. Theise institutions, with the Smithsonian, are the 
major scientific research museums in the country. Our 
relationship to the Federal government is in fact very much the 
sane as that of free -Stan ding private research universities. 
Here with me today representing bur tnstitctions are Dr. Thomas 
D. Nichblsbh, Directbr of the American Museum of Natural History 
in New Yoric, and Dr. Harold k. Voris, Vice President for 
Collections and Research of the Field Museum of Natural History 
in Chicago, (bnfortunately. Dr. Frahjt h; Talbot, Executive 
Director of the Califbrhia Academy of Sciences, Dr. Craig C. 
Blacfc, Director of the tos Angeles County Museum of Natural 
History, and Dr. Willard L. Boyd, President of the Field Museum, 
could not be with us today.) 

Addressing the issue bf natural science museums and 
their inpbrtance fbr the national scientific research effort are 
Dr. Nicholson; Dr. George M. Davis, past President of the 
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Association of Systematics Collections, Shd CuratSr and Chatriaan 
of the Department of Malacology of the Academy of Natural 
Sciences of Philadelphia; Dr. John E. BcCbsker, Director of the 
Steinhart Aquarium at the California Acadeiy of Sciences, and Dr. 
John W. Pitzpatrick, Chairman of the Department of Zoology of the 
Field Museum of Natural Histbcy. 

Mr. Chairman, Representatives, and staff, wi of The 
AsBociated Natural Science institutions very much appreciate yoUr 
invitation to appear before the Task Force and the opportunity to 
discuss with you today the iapertance of museums such as ours tn 
advancing the aatibhal scientific research effort. 
Dr. Nicholsbh is our first panelist. 

. liJSVA. Without oBtecSon, the entire packet wiU be included 
mjhe record, {See appento n.] ^ 

BinwraT I would like to ca^ first on Di-. TbS Ni6h81son, the 
du-ector of the Anencan Museum of Natural Histbiy. Dr. Nichol- 
son use; shdies. 

- Tlir^^oui t»uf jR^ntatibni we wiU be using some of the mate^ 
nals from_our xoUections which have been mentioned Dr 
Ad^^earher; for example, materi^Jrom the Lewis and Qark 
«erb!mmncgjeci?^ens that were collected during that expedition, 
thebitter root of Montana labeled by Lewis hiiseff. 

I*. Nicholson? 

[A biographical sketch of Dr. Nicholson follows:] 
^ Sh: l^OMAS D. Nicholson 

fa fe Maseuis of Natural History. 

nSi?™**"'aTt*^i*«S^'* P™=**==J snd academic background uiaS: 
omy, navigatiea and the teachirig of science. ao trun 

MpSs«nf M^Uf ^'^'I " 19^ Sndiriduated ffosa the United States 

ch^^J^^ Academy at Kings Point. Ji.Y., in:1942. He was wittthe Mer- 
C^^^ J'^S^^ ^^^^^^^ °' '^"^ to ^ rant through 
^^^K l^Sr^ transports and cargo supply ships in aU theatera. He is ili- 

Ih^^jjpa toa B.& d^ree from the United Stat^ Merchant Bfarine Acideiv 
Sn,^^^™^^*^ * i^*^ fihnS Universitj^ 

ft^'^l'^rSf^.''^ 1^^^ 1= 1953 he obtained his MS 

h^S^s aiSf.^""*'""' ^ '''' ^ 

J^^U^^^^'f^ ^?f^ Merchant Marine AcadeiyfiS 1946 

S «>d ISfer as ah ASistint Pressor Na^cn and " 

I^Mmy. He ateo served as Assistant to the Head of the DepartmentTNautic^ 

■a^Ai^^^^^^^ ? JecturS- aiLd instructor at Tne American Museum- 
^ten Ptojetanum for^^o ^ be^nning in 1&32. before his aippointment as 

?o«°*S ? promoted to Astronomer in 1957fto distant 

chairman in 1958 and to Chairman in 1964. "ootokoui. 
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- In January. 1968^ Dr; Nichoison was named AsistantDirector of the American 
Museum of Natural History. In October,: 1968^iie was appointed Deputy Director, 
and on July t. 1969. he becaise Director : :: : 

Early in 1956r Dr. Nicholson seized as a group leader te a two-month geodetic 
surveying program for the West^ Electric Company at 'Canadian Arctic Distant 
Early Warning Sites. He retunied to the Arctic iii 1958^ lead a site selection and 
surveying^ team working on the Greenland Tee Cap. He led The Americah^useum- 
Hayden Planetarium's eclipse expeditions in Michigan in 1954 and iii Quebec 4n 
196^. Heiwas^ member of Jhe ed^ to Ce^fjpn in the summer of 1955. 

:: Dr. Nichdsra has written^«Xtensively_ about astronomy and related Fields in both 
popular and scientific publications. Heiis co-AUthor with Jo»epb _R 
Planets, and Space, published by: Creative Education. S»cietx in 1957. and 

author 6t Adventure mrft Ste?^ published ty CapitdiFubKshine Comjpar^^ in_1959. 
He i&a Qmtributing Editor of ^NaZwra/^istory magazine and Editor of the ylsfrono- 
my^fi|ft/^te SeneSr published by the Natural Histojy Press. :::: 

His prbfessibhal memberships include those in The American Astronomical Socie- 
ty, The Institute of Navi^tion. The Americai^Ins^^^^ of Aeronautics and Astro- 
nautics, The Astronomical Society of the Pacific, The Royal itetrdiibmical Society, 
llie AmjB^rican MetTO Society, and The Americam Associatibri for the Ad- 
vancement M&ience. ^ _ - , , 

Dr. Nicholson resides, with his wife* the former Branca Costa, and four children, 
tester. Diana, Glen, and Gail, in Woodcliff Lake, K.J. 



STATEMENT OF DR THOMAS D. NICHOLSON, DIRECTOR, THE 
AMERICAN MUSEUM OF NATURAL HIStbRY OF NEW YORK, 
NEW YORK, NY - - 

Dr. NiCHOi^N; Thank you, Peter. _ i: : ~ 

Gtohgrepmen^ we were private museums. 

The word "private" is really not sn appropriate terra. We are 
reilly public ihstitutions biit nbngbyeramentid-5^ 
Justas^nany of the great univeraities of our J^ation are public uni- 
versitTes but, by €md large, hot gbvenimehtally mahs^ed, burs also 
are hbt, although th^ are^blic iir^itutio^. 

We Imow there are about 3,000 musemm throughout bur coun- 
try, and they are aU the same in rome ways^ d^ 
some w^j^ all of them are recresiionai, cultural, artistic, educ&r 
tbnal, and scholarly ihstitutions. But the purpose ^d the degree 
of resources and sei^ce^ they give to each of these aspects of their 
work vary enormously. _____ _ i z 

Cbllectibhs are the bhe element thati^bindsz us J»geth^^ 
l^iqns do n^ m£dce museums, an^ more thm a wwehbuse of 
hoofa wbifld make a library. Gbllectibhs become a museuSi where 
there is j)urixwe Md f<^e services that society— sci- 

ence and other ^encies of socie^-^emah&_ _ 

The ihstitutibhs that cbmprial tM Asioe^i^ 
stStutions that aie spealdi^ to you this Jnoming were founded tb be 
centers of ^liblarship in the science of hatui^. Hij^ were founded 
to j^eppsitones of the material evidence of the world, of life, and 
of Jmman culture. : 

The purpose fbr beir^ sucfrj-efx^itbrieSj how^ learn 
through r^ear^h and to teach throi^ ejdiibitibn md by other 
means, and these instituLtibn& derive their authpnj^ fiajteachera^ 
aU-the level^pn ^^ch^they^o teach from their authority m schol- 
arship. Lite the mnversi^, museums such as burs teach, train, arid 
educate. ^ iz n i izizzz zzzzzz = * \- 

The goals of collection-oriented research mourns, add the rela- 
tions to bther goals that the sarne iriftitutioMzma^^ 
scribed in a science policy report that I prepared at the American 
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Museum in 1971. copy of it will be nmde available to you and 
appended to bur px^htatibn^ 

iSejreport^x^ science institutions mtist 

be researcfaK>riented in order tq^serve^their other purposes. It ex- 
plains why it is that we f^hot realLy choose which is the more un- 
portont^^rwhat d collecting, exhibitibh, or teaching, 

tike the human b^y, m wJriclv^ ttie vitsU oil^anisiiss are essen- 
tial, all of these functions are essential to our institutions for or- 
ganic unity. 

The rg^ Ii^er to^stms^ that the r^earch goals of our insti- 
tutions most be appropriate to museums. 'Hiey must distinctive 
from the goals of tiie university In some ways. The goals should be 
appi^pnig^ to an institution that is collection briehted in its basis 
bfibunding^ ^ _ _ - - ^ 

The report stre^es the unique quality of schdarship MdJ^m^ 
ing that can and are being prxxluced in m^ums^ It also empha^ 
stren^lrof th^^ to research as a prbcess and 

as^ essenticd function carried out in our inst^^on. ^ 
1 Not all museums ai^ nor should all be^ research oriented^Not 
alljcoUe^tens ime inton^ to support scholarship and training; 
Some must. Those in tlie natural science institutions that we repre- 
sent aire> ::i 

I wiuld like to show you now, in a series of picture, what some 
of our oidle^tiofisJook like, just what they are, arid, to some extent, 
why we ]^9ie them. 

Nf wtofe wcaUd ybu put bh the projector? 
^ The fiist pictaire shp of I^anhc^urus rex being cast 

in one of ouo" mtuseums. Casts are excha* 3d for research and exhi- 
bition. [Shd^ 1 follows:] 
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Mr. tujAN. What did you put up there? I am sorry, I didn't catch 

what it was. : i : i - :: , - -ii j m« 

Dr. NiGHOUSJN. That was a cast of a gigantic anunal^^Ued 15- 
rMnosaurus rex, & carnivoroua dinosaur. A few^^^^S?®™^^ 
found inmuseums^hut thbee sgecim^-a^ exchanged tMOUghout 
the world through the castii^proc^ses that we mflertafce. _ _ _ 

As I my first slide sho^ one of the large fc«sils feat we 
have in our collections,, but n<* all fossils^^e taige^ftfany of them 
come small. This is a group <tf our scientists ccdlecting cretaceous 
rock in Lance Creek, Wyoming, to screen for some of the other fos- 
sils in the worid. [Slide 2 follows:] 
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iThe teiUniP fe>m hundreds of tons of cretaraous rock In that 
ar^ leawe a few jarticles such as these^ and jf yoS look ciosely at 
— ^ them, we find the ieft jaw of a smaU animal eaUed Prbfuh- 
gjUatffi, a^smaU^f^t^ediM ahc^r of the ungulate tliat rtam our 
^ dTrU*- ] little jaw is about one centimeter long. [Slides 3 
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We ate) co^ rewntly, (m Lord HoweJslani an isifiSid off 
the coast of Austria in tfee South Pacific Ocean—ni^ aB /oaw^ 
are really bid. This is a very exotic animal that disappeared from 
the living anim^ record rfwut 10,000 or 15,666 years ago. It is a 
hom-h@aded and club-taHed turtle. Why it became extinct, we 
r^ly don't know, but it is in our collections. [Slides 5, 6, and 7 
follow:] 
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Ihsecte represent the ^reat^t diversity m the animal wbrii and 
also, thePBfore, the greatest diversity in our cbllectidnSf as ^re- 
tary Adams pointed but. They are tiriy, but wejHimber them in the 
tens of rhillibns in bur cblleiAioas, and yet we still only have repjre- 
sentation^frgm about qne-fourth of the insect species that probably 
exist in the world. [Slides 8 and 9 follow:] 
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_C^r ooHections also incluie skeletal cbllectibhs such as these 
sfciais <)f^_ mammals. Ss you know, they ran&e ufcto^hc size of 
whalra. To the b^^of ayf knowledge, there b only one blue whale 
Skeleton in any mstatution in the United States of America. A hun- 
dred yeare^fRSn now* it may be Uie onbr specimen of a blue whale 
that we will have avaUable for study. [Sfide 10 follbvro ] 
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Oar collections also include imprints of many of 4he soft-bodied 
animals of the past left in sandstone, the only record we have of 
such life. [Slide 11 follows:] 




The problems wth our collections are so great that we resort to 
^ ^techniques of ^ompac* stor^e today, stretching our static 
buildmgs^ I have just installed 10.000 square feet-<tf thfe at a cost of 
$60OiOOO for the cases, plus another $300,000 that must be spent on 
the trays that will go inside the r aces in that space, so that is 
1906,000 for a 10,000-square-foot stot.v e area. [Slide 12 follows:] 
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^Ued^preparatera iffe required ta work witfi f<»sa sea lions 
such as these, it may take several w^ks or even months for a pre- 
gratt^r tp remove one fcMsil from the matrix in which it comes 
from the field. [SUde 13 follows:] 



109 



I am one slide ahead, I think. You are now Inking at a group 
of-^-see, i told Newton I wasn't worried when the slides went out of 
sequence. People either laiigh of they let hjiow. (I^ught^ 

This is a group of wWteJieaded woo^ being studied to 

show variations in the anbnafej^ TSt€^ are all the same species^ but 
you and 1 vary Sbm one another in inniraef able ways. Sto 
peckers, and students aiid scientist ^ha wish to study them have 
to haw«ore4han^ne in wW^ to Jo^, just as tiiey would need 
more than one of us to understand the human species. [Slide 14 fol- 
io^:] 




We aba use live i>nima1« in our museums. Here a group of rep- 
tiles c^e being maintained at the California Academy of &ien^s 
from which fresh tisjsues are being withdrawn to analyze biochemi- 
cal genetics. [Slide 15 follows:] 
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- flart prawn fimsd thrbi^but ffie rantforast ar«iBr lie 

l^es mosUy; m Nortti and ^uth America and Middle Smeiica; 
yeiy tany little animaEs. IBs giva you^jm© idea of their scale. But 
they ateo <»me in enbrihbus variations such as this, not only in 
^lor and otiKT- wa^, but the toxihs that they secrete on thdr 
skins yajy enormously. Over ^W) new arainb-alkalbids of potential 
EBBdiranal value to humans have been found irom^he se<a-etions bf 
^'^als that we found in recent years. [Slid« 
16, 17, 18, and 19 follow:] 
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We have been ronductrng, aver the last 10 yeare, the fiEst^urvey 
of^ttie fresh water fish New York that has been Bone in 50 
years; We are-tryinjto^flnd^ut whati^where^ how many, and how 
theyJmve chanjged in thepast 50 yearSr^d tto collections that we 
will gather as a result will be the document that they will compare 
the JD^i^ion of IW^yeare from now with in order to see what is 
happening to the watere our country. — --- 

In addition^ we ^e doing the fcst study of dewelopmental speci- 
mens irdm the fresh watere of New York. A fish^g only 3 days 
old; and a fish lawau Aqa the^ H^^^^ the firet time in the 

collectibna^of our institution andjncst t^t^e^have^tyten ml inter- 
est in collecting «ind recording and documenting^^ the developmental 
stages of these animals. [Slides 20 and 21 follow:] 
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Finally, this tiny little white grain is in a meteorite. It exis^ 
before the solar ^tem c^ ^^^^^ 
front which the solar s;^t^ was^made, and it is the^kinS of mate- 
ria that we Bave in our museums from which we get the answers 
to where the Earth came from and why. [Slide 22 follows:] 
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I would like to sh^ how what some of those specimens look 
like. 1^11 just hoidthem up for a momeftt. - - 

Here is a cast of that hbrh-fieaded turtle that I showed you: They 
come bi^sf 4.han thist -a^ but wonder why it was 

ever designed sojthat couldn't retract its head inside 4ts ^r^ass, 
but^he jwms preyehted it from doing so. That is one kind of fossil; 
here is another one. Inside this^there i& a tiny^ littlCi less than 
a centimeter long, jaw of a small tars: -r-like primate that was 
found in Mongolia. It ziSzthe pTdp^^ known primate from Mongolia, 
and it is the rac^tor of everybody who sits in this r i^zn^ 
ziiHere are some casts of those tiny little poison dstrt frogs i 
showed you. ~ - - - - -- - ^ 

This a cast of Taimg; Itliis k believed to be the earliest ho- 
monid ti|^j»^ked^hj^^ earliest animal that bore most of 
the characteristics of a human being. It was a ^oun^^hUdj J^rha^ps 
10 or 12 years old, in which we can still see parts, and study parts, 
of its fc^ilized brain.- ^ - - zzz j 

Here is the ^dehce for the iat^t=possible date at which msm- 
kindjsmld re^fet^^ of South America. Th^: are the 

bon^ of fossilized hoi^c^ that became ^inct in J^t^^ 
more th^ 10,000 years agd These spear points and stone 

tools left the^e by himans in association with th^ animal re- 
mmr^, carbon^ datei to 11,000 B.C. We know mankind reached 
Tierra del Fu^o at 11,000 B.C. 

These are two little vials ot fish laiyae found 
River. You can see the problem we have in storing them. Th^ are 
^^^*^ J^J5tore i^ 

We have ^o- specimens of a material called asb@?tos here.43neHof 
them::is asbe^iforin in the sense that it is fibrous; it is^ cancer- 
catling agent, we know. We have smotberz specimen of asb^tci 
here which is hot asb^tifonn, and^it is not harmful to humans. 
Why? Wtat is^the^fiference between th^ kinds of asbestc^ and 
bthere, eatd what are the characteristics that cause human health 
piobteigs?: L 

ITiis is the old^ rock-we-kn(Wt4%z1^^ old, a chunk of 

Allehde, in whidi to can see those tiny little white specks that 
^retherebeferedftie rock was formed, that probably came togeth- 
er into tiie protoplanets because of some sh^^ wavf raoy^ 
through the then gaseous and dust*ftlled solar system without plan- 
ets^ :: 1 : -z - zi z zzzzz zz 

- Knally, I brought a ^oup of insecte to show you the comparison 
between a^greup el^ihsedt cells, of bee cells^ 40 million yiDars old, 
found mjhe wMtem part of the United States. They built cells in 
thiszHpvNK)lidif|ed sah -_ 

This is a modent^oupdof ]fee ceUi^frogizazhpne^ in the 

same area today .^orty^niilfion years separate them, but they are 
be^of exfifetly thes^e tribe and many of the same habits. 

Dne of those bee3_was found on top of a plateau m^>uthwes^ 
Venezuela only recently, in Nabliha, where ffie Smitbsonian Insti- 
tutioni^ientists and ouib and others /rem other institutions trav- 
eled. The bee is in here^ This is a bee o * the same tribe that pro- 
duced thds^x^lls 40 mUlipn years ago, and we found it oh Nablma. 

FinSly, I brought a sample ofone of our living animals. l%ds is a 
tarantula from our collection. We have roughly 3.5 milHon spiders 
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in our cpllectioh. Some day Bete^ will join tSat collection, but right 
now Bete^is aliw ahd^w^^ arid I would like to introduce her to 
you personally after I fini^ m;^ t^tlniony, on the principle that 
once you have petted and held a tarantula; you will never forget 
the pei^ori that iritrbduced her to you. [Laughter.] 
Dr. Bennett. ITiank you,^ 

Dr. NiCHOi^bN. i just want to say one or two words to close, 
Peter. 

I don't kn^w whe^^ are iriterestwl^ but we are interested, 
and we think of the world Js interested, in w^^ how the 
Earth was formed*^ how pollutants may affect the development^ 
feh in our streams; w^ Meiblariia^ that turtle, could not pull his 
head inside his shelly why some astestos is harriiful arid other is 
hot; whether Taung really was a human; how HumMity mij^ated 
through the Americas; what beneficial chemicals dees nature build 
of of mankind; arid who was livirig dri the Earth with the dino- 
saurs:: : : 

WelU these are the kinds of questions that collectings collections, 
and research in riaturaj history museums are prepared to aiKwen 
Th^ are research muu^ums, di^^ with goals essen- 

tially a part of the science establishment, equipped^ staffed^ 
tioriirig to address things that we want to Imow, things that we 
need to know about life, abbiit riature, arid about human institu- 
tions; : 

Thank you. _ : 

[The prepared statement of Dr. Nicholson follows:] 
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THE RESEARCH MLSEl'M 



The tutal nuober ot auseujis in the Liiited States is pruuably 
abuut 3iOOO. All ut' theui are reci eatiuiial cultural, artistic, 
educatiuiial and scliulai ly iiis 1 1 tu t luiis , tu a Uegi ee, thuugh 
they are by nu neaiis uiiiturut lu Ltic pui puse , r esuui ccs aiiu 
seiAxces ti.at ictlcct tnesu iuie:>, 

Culieciiuiis ut uatei ial wu jects Cuutpi ise the une element cuciunun 
tu all JBUseuios , But <i cul lectiuii iJi i tseli is iiu rnuie j museum 
Chaii a wareliouse Ot uuuk& is <i libraiy. Ciiily wheii collectiuns 
and cullectiiii; serve ceruwiii purposes that suciety considers 
lapvrtant du they Decuioc a louseuui, v^ie di 1 1 ei encos and degrees 
uf purpuse tv wiiicl* collectiuns aie applied accuunt tur uiuch ui 
the dit'i ci eiices aiiauii^ inuseuus , 

the five research iiiAt j tuLi.uiis tiiat cu.upi-ii>e tANSl , and others 
i 1 ke them , were 1 uuhdeti tw uc ceii tci s ui sciiu iat'siii p in t'' 
sciences that relate tu tiitr wOi lU 01 natui e. They were esi olished 
tu cwllect with puivube; CO collect a.id md Xii tali. Cwl lcc:Liul.^ 
i es wii t lit^ tlic wOi 10 ai OuiiO us uiiu tiie IilC- styles 0^ its 
human liihalil tan ts , tu help Ub leai ii .luOu t tae wur Id thruu^h 
research, and tv enaole us tu teach what iL is Ixke thruu^h 
exhibxtiun and t^thei lucans , 

The research ^vals ui cul lecL i un-ur i en ted science museu.^s, and 
the i-elatxunship between these |;ual& and utiter areas uf xnstitu- 
tiunal purpose, were expressed m the "Science Pulxcy Repurt" 
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DIE ItCSEARCii ffl^Et'tl 



turmulated and puDtisiied Dy che Amei-ican Museum uf Natural 
History in 1971. A Copy is appeiided in tins statement. 

The "Keport" identities ilie original and unique cuntri but Xuii 
C • 'esea appropriate to naCui at sciehcc institutiuns, the 
I eseai cii 4;oais to nnicii tJiey can best Contr ibute, and the 
Streiisth ol their cu.a:ui t^oent tw i c^.eal cti a^ a process and a 
1 uuc t loll ess>ent 1 a I to tiie i r xiti> lx Lut londl "oats . 

Sot ^ill Museu:us are i>ti on^ re£>eaicli institutions, not alt 
Cot tecti oils are roaihtaiiied t or tliat purpose. But some ,^ust 
be. Those represented in lANSl arc. 

1 have KitM -nf soxt^ pictures ana maLeii.aLs> to iILuStiate ulial 
rcseai ci. Coitoccion* «ij c , wiiaC the> look ijkc, and wtiat uc do 
uiLii the.n. 



Fxi st, the photogi apiis : 
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uF— aLiUtS 



j) Castiiit; skull ut T. r-.ii«i.v>s.uui u?. rex. L.A.C.M^ 

2 ) Scieeii i ii^ t oi 1 uSb i ii> it. L..iicu fc» , o.am^ . A^IN ,! 

J ) The t-oi i ni{;^» 1 1 wtu JUU toiia crctuccuu.s i ock . AMNil 

4) Left j<iw ui Pi t^l uji^ij lu tu.u, Lii>> Ci cCaceuus ancesLui ui 
wur iiuui eti .a(iji.a«s ii» . A>L\i{ 

o) Mcjv'laKj.i (iivitteu tiilLlc;). AMMi 

7) luseci li-«iy&>^ 

fi) Skcletai Cw! lect-iuij*,. C.A.5. 

Q) Fus&iL ue.iriiij' saitd^Lutie. C.A.S. 

lU) Cuinpact f^tura^e e:]Ui.|j4n«;ut. . L.A.C.V. 

12) »i>ilc jk'^Jeu toouupccKci ^. uciiti. bLu^..tfd Imi- voiiaCioii. L. 

Lii.oCiie.tiic a 1 ^ctt«j 1. 1 cik . L . A ^ '.^ . >i ^ 

15) oar t Puii-t^tt i.w^ ?^L«j . t.-i .iit.t ^ i . AMMI 

lo^ ^'ar i.ati.ui. . ^wi t poxsuu 1 1 . AfC^.I 

17) ?iajipl-iiit S.y. Aiicj^ltifn/ Uivei . AMXl! 

13) Thi etf-cia> ulu cj^^ . I ci cuh^is o.ui.scu.tia3 us . \MM! 

19) Fis>i lat-va. ASNU. 

20) Micio^iapli ul paiticlc in Alieitae tnet.eui i. t.e . A^L^fl 



. . c . 
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dumc ul' t.^le uu jects rcpieseiited in tt\e pictureb I've &hui%n 



««re I d J d out on the taule beiui e you . 



i) C^tst ui bkuLi, Meiuldiixa, 

2 ) Samp les of asbestus , uiic asuest 1 1 ur.o, oito nut . 

5) I'lece tif Allende meteoi' i te , 

4) C^sts ul Oart Puxsuii 1 rut;!> . 

5) Stuitc tuuls 1 ruJi MiluUunt Caxe, Chxl>^. 

0 ) Ar t i t ts t ruui llu Jiiucu Pa.np*. , Nurtherii Ajtiies, Peru. 
7 ) .1 €i*» o t Alt J « *L t^ i o V A , t A M> pi' 1 rr/dt e I l oiD Moii»;»j i i a , 

Asx<i'i> uidest tar;>jci -Ixke pi Ldcitc. 
F i.>M itirvac \iais, Mud:>uii kiver. Sew Yt.>i-k 
61 r^uiii: *-«iilJ, cast. 

}(. ) V^'^^ll BoC' Hive. 4u.oC>o,u»jO >uJi s. 

7^/ tlof-c, i t»uu Id likr to {>wse Jc ^i.nplt* ijuestiunsl Du vuii 
t tiJiik I t l^ 1 npul taut tu kiiuW : 

1 ) Wii^'i/ «itid huw tile earth i uriaed? 

2) "■^i* puMutants aftect t isli prupa^aviun iii our i jvt»rs? 

3) Why Meiolaiiia had liuiiis whicli itopt 'iita from pulling his 
head in? 

4) HoK and why sutue asucutob is liarnful and some apparently 
isii ' t ? 

5) Whethei- Taung was truly human, and why his lineage dxed 
out? 
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o) When a<inkjiffd arrived in the Ken Uurld? 

7) How the Incii thiived and uuilt a yieaC civilisation in 



thi- And«»s? 

6) If secretions from some of thosi! cul.w littie dart puisou 

fro£s have therapeutic value I'oi humans? 
9) If the tossii record ol earth's little animals can 

help us learn When and iio%* the Continents were tormed 

and chahgea, alia Izle went through periodic (;reat extinc> 

t ions? 



These are the kind ol' questions tnat research museums and their 
collections are prepared to answer. They ar*- ah essential element 
in the science coiniwunity, equipped, stafted and funcCiohihK to 
address thin^is ne want to knou, need to kno*. about iiie, huture 
and Huuaii institutions, 

Dr, Bennew^^ is Dr. George Davis, former presi- 

dent of the Association of Systematica^ Collections, ChaiMian of the 
Malacology Department at the Academy of Natural Sciences: 

[A biographical sketch of Dr, Davis follows:] 

Dr. George Morgan Davw 



Personal Information 



Birthdate: 21 May 1938, Bridgeport, Cohnecticat. 
Marital Status: Married, two children, 
eitizehship: United States. 



EDUCATION 

Ph^D., 1965, ZooJogy-Malacoiogy, University of Michigan. 
M.S., L962, Zoology, University of Michigan. 
B.A., 1960, Biology, Marietta College: 

WORK HISTORY 

Curator and Chairman,, Department of Malacology, Academy of Natural Sciences 
of PWladelpWa^ 1978 ta_d^^^^ :: 

__Adjunct Professor, Department of Biology, University of Pennsylvania, 1982 to 
dater.: : : : : : : : 

Adjanct Professor, Department of Fathobidlbgy, School of Veterinary Medicine, 
University of Pennsylvania, 1983 to date. - - 

Adjunct Professor, College of Marine Studies, University of Delaware, 1982 to 
date. ____ __ 

■\djuhct Associate Professor, Department of Biolo^, University of Pennsylvania, 
lG/2 to date. ^ 

Adjunct Associate Professor, Department of Pathobiology, University of PennsyJ- 
vanm^l97_6jo:l_9M:_:::_::: : 
i Chairmatt, Department of Malacology, Academy of Nc'tural Sciences of Philadel- 
phia. 1972 to date. 
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AcUunct Associate Professor, bepartment of Micrdbidldgy. Thomas Jeffersbh Uni- 
versity. 1971 to 1980: _ : . 
l^^mA^S^^^^^^ Malacology, Academy of Natural Sciences of Philadelphia, 

Chief. Malacdlc^ Section, 406th Army Medical Laboratoi^, Japan, 1965 to lL97Q. 
Research Associate, Research and Development, Mediral Malacolc^, University 
of Michigan, 1962 to 1965. &j j 



honors/ AWARDS 

Fellow, Linnean Society, 1979: 

Fellow, American A^ociatioh^dr the Advancement of Science, 1976. 

Arthur S. Fleming Award iii^Science (Groups of 10), 1970. 

Sustained Superior J^rforiharice Award, U.S. Government, 1908, 1969. 

NIHTraineeship, 1964 1965. 

Raekhaih First^ear Fellowship, 1960 to 1961. _ 

Phi Sigma (Vice President, Local Chapter), 1962. 

Efeglestbn-Ruby Prize in Biology, 1960. 

Phi Beta Kappa, 1960. 

SfemaXi^i962. :z:^:: : : 

wSo^s iWhor in: American Coll^ra and Univereities,. 1960. 
Omicron Delta Kappa, 1959. : l: 

Beta Beta Beta (President, Local Chapter), 195^. 



NATldNAL-iNTERNAtibNAL RESPONSIBILITIES 

Current: j 

- Member, Steering Committee for the: American Foundation for Negro Affairs, 

Computer, Engineering and Business Diyision,^ 1984, 
Member^ Editorial Board, AmericaKMalacoiogicat^^ 1982: 
President, AsGOcmtion of Systematics Collections, 1982 to 3984: 
Chairman. Council of Systematic ftfcdacologists. Committee dn Course Standards 

for Graduate Training in Malacology. 1982 to 1983. 
Field Reader, Grant Reviews; Institute of Museum Services, 
international Congress of MaJacdloi^, Oifldrmah^ a)mmittee for assessing mecha- 

nisffls ensuring adequate^ and prbpw-ly d^ribed species, 1989 to date. 
Chaimah, -^emah^M^ Archive Committee^ 1980 to date. 

Cd-Editdr-in-Chief. MaT^olo^uoL, International Journal of Malacology, 1974 to date. 
Executive^ Secretary /Treasurer, Institute ^f Maiac_oJogyrl972_te iate. i 
A.N.S.P. Representative, Association of Systematics Collections i977 to date. 

Past: 

Chmmian,_EditorLalBoai5; Americanddutacologicat Butt^^ td 1983. 
y ice^esident,: Asaoc: of Systematics Collections, 1981 to 1982. 
Chairman, Special Publications Committee, A.M.U^ 1981 te 1982. 
Chairman, Council of Systematic Malacdldgists, National Plan for Malacbldev, 
1980toi982: : 
Trs^ssufer^ A.S.a, 1977 te 1981. - 
Member, Council dh Resource. A.S.C., 1977 to 1981. 
Chairman, Council ^f^stematic Malacolp«?ists, 1977 to 1979. 
Ndminatihg Committee, A.S.C., 1977 to 1978. 
President, American Malacological Union tAjiiJ^^ 

Treasurer, OrganginK^C^^ of tropical Medi- 

cine and American Society of Tropical Medicine, 1975 to 1976: 



S TAT E M ENT OF DR. GEORGE M. JJAVIS, CHAIRMAN, DEPART^ 
WSm OF MAUiCCILOGY^AeADESK OF NATURAL SCIENCES OF 
PHILADELPHIA, PHILAPELPHIA,^?^^^ 

Dr. Davis. Mr. Gfiairmii, as a r^earch scientist, I am going to 
address the^gU<^ion of systerhatic research and the value of collec- 
tionsu^The presentation I am going ta make is an abbreviated fdrrti 
of ^her one that has been submitted for the record. _ : 

Systematics is the fundamentel and most essential field within 
the biological sciences. The systematist studies the diversity of life 
on Earth, describes and identifies species, and studies the relation- 
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ships among species using all available techniques and data: The 
sj^tematist al^^udies the processes involved in the origin and ex- 

tinction of species^ 

zU jszun^rtmt to reaUze that the^stematist today is a modern 
research scientist thoroughly trained as-a speci^ist in brie or more 
groups of biigahisnis. But wliat Aoes a S3nstematist do? 

As an example^ df^wha^^ do^, consider a 

scientist ^udying the relationship of snails and human- ctiseas^ 
tr^psriiitted shsiils. I have two examples here of sndb from 
China; and snails from the Mek^^^tiveF^tran^ world's 
second worst disease, ^Inst^miasK, ^ecting over 200 milUon 
people and growing at a rate of 5 percerit to 8 percent per year. 

In^studymg this relationship of snails and di^ase, the scientist 
collects snails from taii^eted areBS of ihe world, determines the 
identity of the s^im^ous^^by cdm^ sjecimeiis newly col- 

lated from the field, going to the^ museum, using the specimens 
that^a^^in the: muTO the libraries of the museum, and 

the research fBocilities of comparative^atomy and cytology to de- 
teimirie their status as ideh^ 

The scientist the&^etermmes the of 
close genetic relatiomliq) to specif actually transmitting a disease. 
He dcMMhthis j)3^ M technique such as 

moiecidar genetics, involving complex biochemica! processes arid 
operations within the rnuseum. 

Within the mi^e^ to model path- 

ways S evolution b^ea on anatomical andij^ochemical data. Such 
fcmodelmayj in5^^^ 100 to 200 (different species located 

on different continents. The oto jfeow tlwit the 100 to 200 species 
have evolved in entirely (Efferent pathw£^ 

ft J^ thett l€«m^ that t^ !K)tential to transmit a disease is actu- 
ally a^ociatad wMh specific anatomical and biochemical features 
fo^J^ift ®|ly=one of these evolving pathways. Then Ihe scientist 
b^ins to useth^ data for many-ends— to d^immethezgeriette 
relatibrisliips between parasites and only th(^ sn^s capable of 
teimsmittii^ 4^Us^[^,-U><ie||]^^ the rate of change in snails and 
parasites, to predict that other ^pecira transmitting disea^ wall be 
foundj aiid whei^ th^ will be found, and to redefine the nature of 
parasites and the dis^s^ they^use.^ - zn j zizl zmz zz 
We must consider that bi^o^cal dtversity on Earth now exceeds 
I'S fflilUon toowitHBTC Yet there is ah 

estimated 8 toiO mmion additional species that have yet to be dis- 
coyeredMlLdescribed. 

Identification ojf species^equirei not^^ ^ieritist 
but also collections of brgan&n^ and reference libraries: Large col- 
lections of prganismSz^ezM^^seri as tele- 
scop^ are to the astronomer and particle acceieratoi^ are to the 
riucle^j^hysicist.: ^ : : : 

Systematic biological TOllections^provide the infrastnicUii^ all 
biological research, and are essentied for ctrtting-edge research in 
systematics and evolutioria^ l>liol!^cal- problems. 

Systematic biologic^ collections stand alone as information 
banks foj^ the^r^e tmd retrieval of basic biological information; 
There are today some 4,000 collections in the Urijt^ States, hdui- 
irig between 500 milUon and 750 million biological specimens. Ap- 
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proximateiy 85 peKrent^f these odlections are housed in 100 major 
ihstitations. 20 largest collections housed in natural history 
museums contain about 20 percent of all specimens maintained in 
the Uiii^UStates. - 

Systematic biological collections contain^pecmiens presep^ as 
dry specimens such as these shells of clams which were tnsed for 
genetic studies of clams in the United States; or preserved in alco- 
hol, such^ these^sp^imens. Likewise, c4ams cpUected^^^^ 
systems in the United States are used for genetic studio or pre- 
served as frozen^ both as whole bi^ahisms or as protein extracts for 
:il?^t^ extracts of 

proteins which, 10 years from now, will yield viable enzymes for ge- 
netic studies. 

i: This tremendous file of indispensable data reprints genera- 
tions of work by thousands of sklUed-pi^^ More than ever, it L| a 
priceless, irreplaceable instrument of research for human better- 
ment. 

: : M?:?5^^fi|UPr-c(^^^ Comprehensive in coverage, but each 

complenfients the others both as to groups o^ organisms and the 
bgraphic areas reprinted, thus reaching encyclopedic proportions 
when cdnsidteri^ 

The integrity of these^collection&OTL^ 
they are lost^ they xran never be replaced. If not maintained, they 
cannot be used, Md if static and warehoused unused, the fabric of 
organismic^biology It^lf 4in^ 

The major collections are primarily housed in nonunive^ity mu- 
seums. With the ever-increasing diversification of fielte of biolbgi- 
cal- research on college campuses, and with dijHerent uhiveraities— 
and I think it is mpqrtant to undeistM^ 

ties specializing in evolvfag different fields of biology, more 3nd 
more cpUectidns are being transferred from departments of biology 

Natural l^tory museums: today have become ths^ primary cen- 
ters for systematic biological researclt Modern techniques such as 
ni?l^J4l|^::gf56tics^ computerized data processing are being 
used within museums to obtsun new date from^existm^ collj^^ 
and from new types of collections, it is important to realize that 
ccfttectidiis grow today at a rate of 1.5 to 3 percent per year due to 
modern research acti^riti^^a^^ 

_ Natural histbiy museums arejiow the training centers for future 
sysfematists. Systematists employed by : mi^ums frequently are 
^J^5^^^roffssqm iniPneii&r more uniw They teach courses 

in systematics, ecology, and evolution as well as train future Ph.D. 
systematists. 

zzR^tural history m^ now share with universities the re^ 

sponsibiltttes of conducting basic reparch in the biological sciem 
To a considerable extent, the future of organismic biology is cou- 
pled with the future of collections-oriented research in museums. 

Thankyou. _ 

[The prepared statement of Dr. Davis follows:] 
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SYSTEflATiC RESEARCH ,^ND THE VALCJE OF COLLECTIONS 

George H. Davi - 
The Aasoclated Nastural Science Ihatitutibhs 
Past President! Association of Sysfeinafirs Cblliectibhs 

Systeaatics la the fuhdaiental and most essential field 
wtthtn the Biological cciehces. the systeiatist studies the 
diversity of lifr oil earthy describes and identifies species, 
studies the relationships aaong species iisihg all available 
techniques and data. The systeaatist also studies the 
processes involved in the origin and extinction of species. 

The sysCeiatrlst of today is a nodern research scientist 
thoroughly trained as a specialist oh one or nore groups of 
organisms. But what does a systeSatist do? As ah example of 
«Aat one systematlst actually does consider a scientist 
studying the relationships of 8n.*lls and huonan diseases 
trahsttitted by snails. the scientist collects snails from 
targeted areas of the world, detemlnes the identity of the 
species by a cbSparisbh of newly collected animals with 
Identified specimens stored in museum cdllectidhs, by use of 
scientific publications^ and by use of comparative anatomy and 
cytology. The scientist then determines the relatlonihips among 
species suspected of cloae genetic relationship with species 
actually transmitting a disease using sophisticated laboratory 
techniques such as molecular genetics involving complex biocheml- 
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cal operations. Powerful conpueers are used to model pathways 
of evolution based on anatoalcal and blocheaical data. such a 
■odel may Involve studying loo to 200 different species located 
on different continents. The data show that the 100 to 200 
species have evolved along different pathways. It is learned 
that tUe potential to trahsnit a disease is associated with 
specific ariatOBical and hlochenical features found in only one of 
the several path?ways of evolution. The scientist then uses these 
data : or many endss to determine the genetxc relationship 
between parasites and only those snails capable of transmitting 
the ptarasites; to determine the rate of change in snails and 
parasites; to predict that other species transmitting disease 
will be found* and where they will be found; to help redefine the 
specific nature of parasites and the diseases they cause. 

Biological di-/ersity on earth exceeds 1.5 million known 
species of plemts and animals. An estimated 8 to 10 million 
additibhal species have yet to be discovered and described. 
Idtntif Ice.tlbn of species requlreis not only the trained scientist 
but also collections of organisms anci reference libraries. Large 
collections of organisms are as essential to the systematlst as 
telescopes are to the astronomer and trarticle accelerators are to 
the nuclear physicist. Systematic biological collections pro- 
vide the infrastructure for all biological research and are 
essential for cutting-edge research in systematics and 
evolutionary biological problems. 

2 
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•Systeiatlc biology collections stand alone as information 
6ah)cs for the storage and retrieval of basic biological 
InforHStion."^ There are some 4000 collections in the United 
States hoaalng between 500 to 750 million specimens. 
Approxlaately 85% of these coiletiohs are housed in 100 major 
facilities. The 20 largest collections housed in natural history 
iuseuBs contain about 20* of all specimens maintained in the 
Ohlted States.^ Systematic biological collections contain 
speclaehs preserved as dried specimens, preserved in alcohol, or 
presetted frozen both as whole organisms or as protein extracts. 
"This tremendous f tie of Indispensable data represents genera- 
tions of work by thousands of alcllled people. More than ever. It 
is a priceless, irreplaceable instrument of research for human 
betterment. Mo one major collection is comprehensive in 
coverage, but each coiplemehts t • others both as to groups of 
or^tlstis and geographic area represented, thus reaching 
encyclopedic proportions when considered as a single national 
entity." The integrity of these coIlecCIbhs must be guaranteed 
because if they are lost, they can never be replaced; if hot 
maintained, they cannot be used; if static and warehoused onused, 
the fabric or organiscic biology unravels. 



The major collections are primarily hbuised in hoh-uhlversity 
museums. with the ever*lncrea3ing diversif Icatibh of fields of 
biological research on college campuses^ and with different 
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universities specializing in different fields of biology, sore 
aiid more collections are being transferred from departments of 
biology to noh-unlversity museums. Natural history museums today 
have become the primary centers for systematic biological 
research. Modern techniques siich ut molecular genetics and 
computerized data processing are being u?ed within museums to 
obtain new data from existing collections or from new types of 
collections. Collections grow at a rate of 1.5 to 3^ per year 
due to modern research activities carried out world-wide. 

Natural history museums are how the training centers for 
future syBteaatists. Systematists employed by museums frequently 
are adjunct professors in one or more universities; they teach 
courses in systematlcs, ecology, and evolution as well as train 
future Ph.D. systematists. Natural history museums now share 
with universities the responsibilities of conducting basic 
research in the biological sciences. To a considerable extent 
the future of organlsmic biology is coupled with the future of 
collections-oriented research in museums. 



1. excerpts f f om^ the: Steere fiepbrt ( 1971 ) : to the National Science 
Foundatloni.TheSyfttefflatlc Biology Collections of the 
United States: An Essential Resource. 



2. data compiied_by the Association of Systesstics Collections ...... 

( 1983-1984) in conjunction with a report prepared for the Watior.al 
Science Foundation. 



9 April 1985 



4 




125 



: Br. Bennetit. Our next withe^ is Dr. John McCoaker, the direc- 
tor of the Stemhart Atgiariumj^^t^^ 

in l^in Francisco, who will discuss the miplications of the scholaiiy 
research, and activities that go bh at these institutions. 
[A biographical sketch of Dr. McCceker follows:] 

J6i«« E, McCdsK^ 

Since 1973. Dr:: John E. McCoeker Iras been Director of tte Steinhart Aquarhun, a 
division of the Cal^ornia Ac»demy of Sdenc^: 3orn lit Ixs Angeles in: 1945, he 
gradi^ted oiim laiide and &ta Kappa froin C^cidenlal Collie in 1967. He i& 
ceived his PhJJ. in Marine Biology from the Scnpps Ini^tution^f Oc^iaiidgraphy in 
1973 based uponibrigmal reseerch cbhcerziine the evblutibhof a Lu^faLnily of tfop- 
ic^^ls^ OtherLrebit^ employment included a lecbireship at the University of Cali- 
fbmi^: st S^tK^o^^aJR^eardi A^odateM thg? SnuU^ Tipfucal Resea^ 
stitute in PgnHTna studying lheT>otentiaI^>ioiogicai effects of the proposed sea-level 
canal, and an adtionct professorsnip in Marine Biology at San Francisco State Uni* 
vem^, a position which he now coscorrenttyiiolds. : : = : : : : 

AlUioi^n tiaiiied as aii evollitioi^euy biologist^: with rs^^ch expertise based 
l^ely iipoh mtiasum ccdlections. his jres^t^ activ^^ have subseqpently broad* 
en^ tb ihdude such diverse tbpi^ as the_6ymbibt^ behaviOT of biolun^ 
fbbes, ^e behavior pf^vehbmbus sea snakes, the predatory behayibr_of the great 
white_8hArki: and_ dispersed land renewable jne^^ ^^ternativ^ to haiibna| 

vulnerability: and :war^ Hia_ most JXS&A_ rweardi pnj^ts have cpni^rned _att^^ 
upon humans by great white sharks and: invoiviS::tibei€samuiation of public safe^ 
pli^: His work was summarized in a 1984 NOVA program entitled:"Jaw8:dthe: True 
Story". He is the author of more than 100 poputer and scieiitific articles and books. 

STATEMENT OF DR. jefflST E. McCOSKER^ DIRECmR, &TEINHART 
AQUARttJM, eALIPORNIA ACADEMY OP SCIENCES, SAN FRAN- 
CISCO, CA 

I^.JW^^DSKER. Tlu^ JOU.— 

: In order to aUbw more time for questions— and for you all to 
handle Tom's tarantula— 1^ top^ an abridged venslon of 

the^oeument that I have left with you. _: - : _ 

My colleagues have explained to you the rationale behind - re- 
search c^Uedtidni,ithe^^ biolog^ts and, 

therefore, to ail hranches of sdentific inv^t^tiQn. They have left 
me an bpportuni^ to so beg^phd the seag^fpr fcno^^ 
miming of Ufe, and to sug^st to you example of the economic 
benefits ofresear^ collections; in shcut, the bottom line. 
LiI:;willJtddr(MS2thejh^ andJtei^^erm^ben of such re- 

search with but a few examples. Ihere ^ : : 

Jjx the short run, the knowledge we have ^iow g^ed allows the 
niost^efticient and c^teff^ive way to^ratiqnaily exploit the living 
and nonliviiig resources of bur globe. For example, nearly bneliaU' 
of thfr phannaceuticate^ow^ iii use^ ige ttolj^ical 4a or^m. The as* 
pirin Ltook before cominglo tins meeting first c£ane &om a wiHbw; 
when I last needwi penicimin, it cjitne fi^m a Jiwn moW-zY^^ 
be pleased to he£u* it is not on display. Conservatively, it is estinaat? 
ed that tiiere. are more than 5: millibh unique kinds of plants and 
aiumalt Aiying: dn^^^^ 

uncollected, in that laxonomic ^udies prb^de an evblutibnary 
rb£Ulmap to biological simlmti^ amo 5rganismSizthe^u» 
th^ collections provides the most efficient direction for further re- 
search. _ 

z Pha mustz appreciate tlmt for e<ms,jjlffla^ been 
coevoiving as a means to avoid each other. Tlirough their evolu- 
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tion, th^ living laboratories have manufactured chemical de^ 
fenses ^:ainst pests and predatore, and we have, only recently 
beg^h tdj^e advant^^e of th^ naturally c^cuning products. Col- 
lections haw played, Md continue to playi a key role in this^ For 
example, during WorJd War H, when critically needed sources of 
the antimalarial, quinine^om Indonesia^ were unavailja)^ bota- 
nists tume^to^iierbaria. There they examined thousands of sp^i- 
mens ot wild cinchona ^rees and were able to prepare distribution 
maps _Qf those speci(^ and identify areas where cinchona was avail- 
able. WeU^tha^rest is his^ 

Suc^^a chemical treasure^rove 4ias so far only been minimally 
exptor^. In the past few years, traonomists and Wochemists have 
isolate Ateeful^^tMees fro for example, inclui 

mg potentml heart drui^ from^irefli^^ a cockroach repellent from 
a_mdlipede, and shark repellents from a marine mollusk and the 
M(»^ sole. -L J 

I cwmbt stress enou^ the impor^uK^ of massive cbllectibhs that 
m^t be rnade as soon as p^ible in key areas of the world where 
deforestation andJMLlMtat change is so rapidly occurring. Specira of 
pl^ts ahd aninaaJs are going extinct in the great rain foi^^ 
fefore we will even have a climice to explore their p^^tiii as 
pharmMeutic^ or futo^^ Based on what we naw know 

^bout the mterrelationsiups ^rganlsmSi we can most efficiently 
dire<^ pur attention to life fonns that hold the mmt promise by 
usmgthecollK^tions^^ 

,'Wi^- lo»g"term benefits of reasearch cdll^idns are pricel^ in 
t^t th^ ^are the only record of life on earth before, during,. |md 
mer the industriali^tion pf our ehvirbhmeht. Like a great library, 
the . specimens in our collections allow uytan -<g5KMl;uhit^ tb refer 
back to a time and place in history. We cannot predict which speci- 
mens we will tdtimately need, but if prbperly collected, pr^erved 
Md mamtained, they will be available when we heed tb cbhsult 
them, 

„For example, when it^wM^dia^vered that the death in Smerica 
OT ^mahy pelicans,^ falobns and other birds was^ <^used t^ ^gshe^^ 
thmimig du^^ cfiScium metabolism, scien- 
tiste hurriedly turned to our~r^arch^dllectibhs in brder tb ana- 
1^ the critical uptake end j-esidence time of d^geiw^ f^sticid^. 
The us^e of such j)e3ticides was found to be detrimental to our 
own survival, and these birds thus acted as "canaries in cur fragile 
goldmme.- z ^ 

- Similarly, the d^pveiy in the 1970's of inercui^ in swordfish 
l^ue resulted in Jhe collapse of the^wuthemz^Califorhia fishery. 
Ihe inmemate presumpt^^ our discharging of industrig mer- 
cury had resulted in a^Wteiraate-like catM^ wasiater proven 
|in|buna after museum scientists analyz^ fish sgeciih^ cbllected 
before the tiirhjjf th century. Did specimens had similar mercury 
levels m their tissues, IniM^tmg that the accumulation of natural- 
ly bccurring mereurj' in the marine ecc^stem is^ a natural pr^ess 
^d not caused our perturbations. JFurther study has allowed 
the resumptfon of that previously belelguered fishery. In like 
fflMner^ collects bf reptiles from the far West and corals from 
the South Pacific have allowed baseline studies of radionuclide ac* 
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cumulation suw^l945, ancLthe good news so far is that they do not 
evidem^ ahy deleteribiis efie^ 

- I-^^ end by -retira U> myja^mpai^ of researc^^ 
ta a great library of life on Earth. The analog is only parti^ly 
ad^iiate, hdwever, bec^i^ there is no equivalent to the Xerox ma- 
chine for the ypll^ we an* missing. It is imperative that we 
incr^2se pur o^^ing e^ and ^oad as^peci- 
mehs disappear and new ifireats to our health are discovered. The 
collecticns that now exist can never be replaced. They nmst be 
pro^riy^sup^rted, adequately madntained, and expanded. There is 
noi^temative. 
Thank you. 

[The prepared statement of Dr. McCoskcr follows:] 
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ECONOMIC BENEFITS OF RESEARCH COLLECTIONS: THE BOTTOM LINE 
Testimony Presented by John £• McCbsker 
Before the House Committee on Science and Technology 



My colleagues have explained to you the rationale 
behind research collections, their importance to 
evolutionary biolocists dno, therefore, to all other 
branches of scientific investigation, as well as the rolfe 
they play in the training of future scientists. They have 
left me an opportw.nity to go beyond the search for knowledge 
and the tneariirip of life, and to suggest to you exampl--3 of 
the economic benefit of research collections — in short, 
the bottom line. 



I will address the short-term and long-term benefits of 
such research with but a few examples. There are many. 

In the short run, the knowledge we now have gained 
allows the most efficient and cost-effective way to 
rationally exploit the living arid ribri-livirig resources of 
bur planet. For example, nearly one half of the 
pharmaceuticals now in use are biological in origin. The 
aspirin I took last night first came from a willow; when I 
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last heeded penicillin, it came from the green mold 
PeMctljriiim no^atura. There are more than 5,000,000 unique 
living species of plants and animals, most of which remain 
unknown and uncollected; in that taxonomic studies provide 
an evolutionary roadjiap to biochemical similarities among 
organisms, the use of collections provide the most efficient 
direction rather than a helter-skelter approach. 

One ihust appreciate that for eons, plants and animals 
have been coevoXving as a means to avoid each other. 
Through their evolution, thiese "living labor atbr ies*» have 
manufactured chemical defenses against pests and predators 
and we have only recently began to take advantage of these 
naturally-occurring products. Collections play a key role; 
for example, during World War II, when critically needed 
supplies of the antimalarial, quinine, from Indonesia were 
inaccessible, botanists examined thousands of herbarium 
specimens of wild cinchona trees froo whose bark quinine Is 
derived. They were thus able to prepare distrlbutionh maps 
of the species and identify geograpliic areas where 
harvestable stands of the tree were likely to occur, and 
thus revealed new sources of the drug. Such a chemical 
treasure trove has sb far only been minimally explored. In 
the past few years, taxonomists and biochemists have 
isolated useful substances from invertebrates including 
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potential heart drugs from fireflies, a cockroach repellent 
from a millipede, arid shark repelj.ents from a marine mollusk 
and the Moses sole. Similarly, Dr.. Peter Raven relates that 
the evening primrose has been found to contain a chemical 
which may have a role in controlling heart disease and 
arthritis. There is no question that we have only begun to 
explore the beneficial pharmaceuticals available from a wide 
variety of plants and animals. 

I cannot stress enough the importance of massive 
collections that must be made as soon as possible in key 
areas of the world where deforestation and habitat change is 
rapidly occurring. Species of plants ani animals are going 
extinct in the great rain forests before we will have a 
chance to explore their potential as pharmaceuticals. Based 
on what we now know about the interrelationships of 
organisms, we can most efficiently direct our attention to 
life forms that hold the most promise. 

The value of collections to teach evolutionary biology 
cannot be understated due to the benefits they provide 
researchers in other disciplies. The petroleum industry is 
dependent upon indicator species of microscopic algae called 
diatoms which occur in exploratory oil drillings. Specimen 
collections are used for identification and comparison to 
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other oil-bearing strata with similar species assemblages. 
Thbsie same microscopic creaturies once served a more obscure 
purpose several years ago. Our specimenis were used to solve 
a kidnapping in southern California by the identification of 
diatoms in mud collected from the suspect »s car tires. And, 
to cite personal experience, 1 suggest that my training as 
an evolutionary biologist at 3 collection-based institution 
has allowed me direct solutions to very complex and 
seemingly-unrelated problems. I was recently approached by 
Chevron with an expensive problem concerning their deep 
ocean wellheads. targe eels had clogged their well bores 
and stymied their operations. Given photogr-aphs taken by 
robotic devices, I was able to identify the responsible 
spec ies with the aid of preserved spec iiriehs for cbrlipar isbn . 
Based upon knowledge of the behavior of related shallow 
water specie:?, I teamed up with a biochemist and devised an 
environmentally benign eel repulsant, now called "Eel-Away" 
in the trade. 

The long term benefits of research collections are 
priceless in that they are the only record of life on Earth 
before, during, and after the industrialization of our 
environment. tike a great library, the specimens in a 
collection allow an opportunity to refer back to a time and 
place in history. We cannot predict which specimens we will 
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ultimately need, But if properly collected, preserved and 
maintained, they will be available when we need to consult 
them. 

For example^ when it was discovered that the death in 
America of many pelicans, fa.oons and other birds was caused 
by eggshell thinning due to DDT interference with calcium 
metabolism, scientists hurriedly turned to research 
collections to analyze the critical uptake and residence 
time of dangerous pesticides. The useage of such peisticides 
was found to be detrimental to our own survival and those 
birds thereby served as "canaries in oar fragile goldmine". 
Similarly, the discovery in the 197 O's of mercury in 
swordfish tissue resulted in the collapse of the Southern 
California fishery. The immediate presumption that bur 
discharging of industrial mercury had resulted in a 
Minimata-like catastrophe was later proven unsound after 
museum scientists analyzed fish specimens collected before 
the turn of the century. Old specimens had similar mercury 
levels in their tissues, indicating that the accumulation of 
riaturally-occurririg mercury in the marine ecosystem is a 
natural process, and farther study har allowed the 
resumption of that beleaguered fishery. in like manner ^ 
colle'2ticns of reptiles from the far west and corals from 
the soat;h Pacific have allowed baseline studies of 
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radioriUcleide accUinulatibri since 1945* Arid the good hews is 
that they do not evidence any deleterious effects^ 



I will end by returning to niy comparison of research 



collections to a great library of life on Earth. The 
analogy is only partially adequate because there is no 



equivalent to the xerox machine for missing volumes. It is 
imperative that we increase our collecting efforts both in 
America and abroad as species disappear and new threats to 



our health are discovered. The collections that now exist 
can never be replaced: They must be properly supported, 



adequately maintained^ and expanded. There is no 
alternative. 

ii: Dt- iP^NfWv Om next panelist is Dr. John Fit^atriek, Chair- 
man of the Department of Zooiogy, Field Museum of Natural His- 
tory in Clhica^. Dr. Fitzpatrick w&l elaborate on the topic that was 
disctl^ed earlier about the educational role of bur institutions^ hot 
9P^yz^ :^^™?sl s^fasncej^ucation, py which we^haye a yeiy ifiiliw 
cbmnfiitment, but as a research role as well — predoctoral, postdoc- 
toral, and internships. 
[A biographical sketch of Dr. Fitzpatrick follows:] 

Db, JoHK W. Fitzpatrick 

Boitii: 17 September 1951,:St. Kul, Rfirinesbta. 
Married: 9 July 1983 to Mary EUeh Wyer. 

Current pesitioh: Chainnah. Department bLZpolo^jrAgspcjate Curator and HeacL 
DiyisbnjorBirds^ Field Museum of Natural ilktory, Hoosevel Road at Lake Shore 
Drive, Chicago, IL 60605-2496, telephone: 312-9^^^ 

Education: A.B. magna cum laude. Harvard University, Dept. Biology, 1974, Ph D. 
Prih<*toh Uhivereig^Pept. Bibldg^ _ 

Academic and research hcmbre: Harvard Collie Honorary Scholarships, 1971- 
1974j USP Uhde^raduate Ite^Jv Pwli<npftntU972; Si^aLXt elerted 
Graduate Peilowihip Hon. Mention, 1975; Harry R. Painton Award (outstanding 
published pwpers)^ Cooper Onifeholcs^cal Society,^ 1981. - ------ 

Fellowships and grcmtst NSF Undeigi^uc^^ R^^earch Grant, 1972, Archbold Bio- 
logical Station student research aid, 1973; Princeton University Graduate Fillbw- 
ship, 1974-75; 1977-78i NIH Predoctoral Traineeship^^ 1975-19_77;_(Sapman Memort 
al_ Find Grants for:R^fflrch,: :W76r 1576-78^ Grant, Field 

Sciences, 1976-78; National Research Council Travel Award to West Berlin, 1978; 
National: Geographic Society R^earchXjrant, 1979-80; NSF Biol: Research^ Resource 
Support Grant (DEB 80-21414), 1981-86; NSF Travel Award to Moscow, USSR, 1982; 
and four grants from pnyate (LeBus Charitable Trust, Combined Insur- 

ance Group) fbrj)niitho}^c|d^ : i _ _ :i _ : _ : : l : i: : :: _ : 

: :Profes»Qnal memb<»rships: American Association for the Advancement of Science; 
American Society of Naturalists; Society of Systematic Zoology^ Animal Behaviour 
Society; American Ornithologists' Union (life member); Cooper Ornithological Socie- 
ty; aiid Wilson Orhitholbgical Society (life member). 
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tn^*^— P^^^^^^^ Chiiieo^i^ii. on Evol^ lecturer, 

l^W^resent NorUi<^^^ of fiiolcsy, adjunct assistant 

pro^gr 1982-pr^nt; JJept Bkd faculty, 1983-pr^nt, 

:: P^ferapnal offiijes^^ faonors: Elective Member, Ameru^ Orhithblo^ 

gwtsi UEdon, elfsrted 1979; AOU Student Avwds XJbmmitteer 1979-1981; Ghainnah, 
local Dommittee, WOtli anmi^Q meetiim, AOU, 1982; Gbiihcil, American Ornithblb- 
gists Unton,. 1981-1984- AOIL Bylaws femmitt^^ 1982^present; and AOU Commit- 
tee on Cla^fic^tidn and Rbi^ - ^_ -_- _ ZZL 

FvM museum adMiinistiative po^ JH^dsjon of Birds^ 1978- 

present; Chairman, l^entific Support Service, 1979-1983; Member, Science Adviso- 
ry^ C6und]^l?^^rece ^airman, Sdencei Advisory Council, 1983; Chairman, 
I^t. Zoology Promotions Conmiittee, 1982; and Systematics Symposium Committee, 
198l-pre8€atz _ 1 i i j lij j 

Jloreim field, work; Peru:(1974, 1975;:1976, r977,:1979,^1981^1983, 1985); Venezuela 
(1974, 1975, 1977)^:Braal (1977, :1980);43oldmbia^l972, 1974); Ecuador (Field Museum 
toOT lecturer, 1982); Mexico (1973, 1983); Dbmihicah Republic (1975); and Panama 

(19X4a ------- 

- Fields of ^^^rch^ S^tematics, evblt^bn^ and adaptive radiation of New World 
flycatcher; ^>ogeography of South Amedcanibinb^i^pecially eastern Ands; Avian 
^mm'gMty sti^ctwre in^ systematics of Neotropical 

bmfa; Field t^te of optimid foi^iging iheory among insectivorous birds; and Demc«> 
raphy aiid sqcial evolution among cooperative-breeding birds (collaboration with 
G.E. Woolfenden). 



STATEMEOTOF DR JOIffl W. PiTZPAtRliEK, eHAIRMAN, DEPART- 
MENT OF ZOOLOGY, FIELD MUSEUM OF NATURAL HiStORY, 
CHICAGO, IL 

_ Df. FiT^fcTEiCK. Mr. Qiairman, hon^abte ODn@r^men^ I am a 
btoiman by trade but^ like many of my coHec^es here, I have 
become a part-time educ^w aSzwUc my cbm- 

mehts are dir^tai specificaUy_ this morning to the problem of 
training fievt ig^inatic biologists and the importance of this en- 
deavor within the nation^ as a whole. — - zz ZZZ ZIIJ z z z z 
ii&ja yeiy refQ sense, the p^eat sj^tematic collet the 
country, -both publfc and ^ientifiCi are the property of everyJx^y. 
TOeir milliohs of ureidaceable specimens must be oigaaized^d 
^"^^^^"=^^ a manner that ehsur^ their permanent 

i^nnness^lo the national and 4ntenmtion^ ^mminiity. Proper 
care and educated use if tfegreat^tematic collections therefore 
demand the presenccedf skillediprb who are train^ in the 

highly specialized field of ^^tematic biolqgy. Without^ them, the 
pric^ess archives arid bibl(>gical ihvehtbri^ easfly Istngubh into 

chaos. : 

: I aria sad to report that countless once-vatuable systematic collec- 
tions in less foni^htedH^biuitries around the world how attest to 
the tragedi^ of such Ji^ect. Ultimately, those ^r^edi^stem fr^m 
^he dis^ipearcyi^^^ where hew, young systematbts can 

continue to be trained. 

z So my main m€»ssa^ to you tto morning is that trainii^ in sys- 
tematic biolo^ has bea>m_ej:mdre^ riibre localized to those few 
universities ja*ound the Nation tfcit liave access to jtei^rri^r ^s- 
tc^atic- ejections of ariimals and plants. Even at these universi- 
^^^^^^^'^y^^^ PPP^^^i^y^ superior^rai^hing in sys^ is 
threatened. More fashionable— and certainly more expensive-^ 
fields of biological research are proliferating and dbmihating, and 

fbr^obd reasons. 

z ifituniwM^ increasingly directing their attention and re- 

sources toward the staffing and the funding of such fields as riiblec- 
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ylir-KQlP^zandieyen K^eehnolo^i^ :the mduritmg economic 
pressures that^ demand this make it impossible to reverse the trend 
at these universities away from their support of basic systematic 
*^^^^h^Yet the need for this r^arch4s^^ acute as ^ever^ and 
peiiiaps more so, gi^ en the great en\dr6nmental uncertainties that 
are now Iporai^^ : l l j j : 

The few national centers^ for ^tematic r^em-ch bear anincreas- 
ihgly heavy iinahcial burden^ They are providing the cbllectibhs, 
the librari^, the pereonnel, the;PK>fessionaLex 
the training of new graduate students entermg this crucial field of 
ichalMly: research^ Md without i^t^ studehte, the very fabric of 
biological rraearch itself is thr^itened. 

So th^ ^at museums participate in graduate education with 

{^l^^^and^liyi^iim^^^a^ 
c^cal profession. But tiiey are doing so at an ever-increasing cost, 
mth shnnkihg fii^ suppNort^ and with growing demands at the 
museums for more visible, relevant, and also expensive programs 
for ^cmered pubUc education. : l: 

J^lca^ me^pne lmef exa^ Fiel|^ Museum :0f 

Natural Hstoiy, close interaction iias existed^for years between its 
35 Ph.D. research scientists and the graduate departments of four 
of Chicago'^ finest imivemties. This interaction is Increasing in 
recent years as other universities around the Nation close their 
ddoraito the^^temati<» gr j ---^i- z~ lh-zz^z 

The University of Chic^o, fon example, is home to an interna- 
tibhally known Committee oh Evblutibhaiy Biblc^, whicli is a 
de^ee-granting department jn of b^h univemi^ prctfe^rs 

and iQuseum curators worKng ti^emer^ That umversity-rand this 
itthe entieal jKtot^^ tuuyerai^: hj^a^^ 
finest student£in jjiology specifically to train m part with prof(ra- 
sibhsds at the Field, museum. Many of those students db hbt happen 
^ib^^y^bl€^ f^^r^ NSF d^^ 

arrive with too mncSt prior training, and yet those are^of course^ 
the ftudenti-thl^^^ optimal pool to form a hew 

cohort of ^tematists in the iUture. 

So we have to isuppbrt and train these students at bur museums 
i^l^^astoygl^ if S3^e^^^ is to remain a viable4ield. "^e T€»aarch 
museums are contrU>uting their unique services and priceless cbl- 
te<^iwis to^g^^u^ ed field : which the N^ Sci- 

ence Foundation itself has ident^ed as a national priority. 

The students, the universities, the applied researcliers every- 
where, arri ultta^ly tiie^gene^ 

p^rtant and growing contribution by the museums. But^ U^e evei^- 
thing H|lp^- tiusz c^ btcQunle^ ha& itsi costs. Expei^p in 

time and direct funding are ^peciall^ difficult for these private, 
hbhprbfit ihstitutibhs that traditibhally have hbt benefited frbm 
F^eraLsuppott for graduate z:_z_..--:i 
. ^ institutibns that are cbmmittM to servmg both the scientific 
iftd-the_l^jg>mmu^ thezTi^archimuseui^ n^iz tfticontmue 
their commitment to graduate education through joint efforts uni- 
verities and their cbmmuhiti^. But as this heed keeps grbwihg, it 
is outstripping the museums' ability 44!) ^ 

At present, we cannot even support the students we are training 
now, let alone more students in the future. So we certainly hope 
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th|rt the^teht M the value of the r^arch museums' comSt- 
ment to graduate educatipt^ is^r4^<^i^ as vital arid irreplaceable 
Md a contribution to the public good And so feel 
see^^t hoping for, public assistance in tKs endeavor in the form 
of direct support for^adu^^ students whose educational careers 
include substantial time spent within the walls of these great mu- 
seums. 
Thmik^ou. 

[Hie prepared statement of Dr. Fitzpatrick follows:] 
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DR. JOHN W. FITZPATRICK 



HONORABLE CONGRESSMEN: 

You ari hearing this nerrtlng about the absolutely critical role played 
by the research and collections at the nation's wajor natural history 
fwsesns. These Institutions, and thi research Jhey foster, literally 
•provide the foundations upon i#hich all biological, biomedical, and 
agricultural research depind. I hope aiid trust that the public Interests 
served by thesi national research centers have been made clear: These 
collections comprise our 55]^ reliable ljbraH«S: of the physical and 
natural world. As such, these collections both public and scientific - 
are in a very real sense the property of e^^erybbdy. Their millions of 
Irreplacable specimens must be Identified, organized, and housed In a 
manner that Insuris their usefulness to the national and International 
coranunlty. 

Proper care and educated use of the great syst^tlc collections d^D^ 
the continued presence of skilled profissionals who are traineg . In the 
highly specialized, labor Intensive fields of systeinatic biology. In the 
absence of active professionals, these priceless archives and biological 
Inventories «tsily languish Into chaos. I am sad to report that countless. 

onci valuable systanatlc collections In less farslghted countries around 

the World attest to the tragedies of such neglect. Ultimately, those tragedies 
stem fran the disappearance of centers whiri new, young systematists ere 
actively trained. 

message to you is that training in systematic biology has bicome more 
and mor^ local Ized.ln this country, to those f^ unlvirslties around the. 
natlon that have access to the few. major systematic collections of anlmals 
and plants. Even at these universities, continued opportunity for superior^ 
training In syst^tics Is threatened. More fashionable (and mo« 
fields of biological riswrch are proliferating and dominating. Universities 
around the country increasingly are directing their attention and resources 
toward thi staffing and funding of molecular biology and even biotechnology. 
Mounting ecbhdmic pressures for huge_grants at thise universities are making 
it impossible to reverse the trend aw£ from their support of basic systematic 
research. Yet, the need for such research is as acute as ever r- perhaps even 
more so, given the great environmental uncertainties now looming over us all. 
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fly message to you is that the few national centers for systcwiatic research 
are bearing an increasingly heavy financial burdbh. They ?re providing the 
resources, collectionsi libraries, facilities, ana prbfessfijnal expertise 
needed for the training of new graduate students attanpting to enter this 
.crucial field of scholarly research. We see no lack of outstandijig and 
interested students seeking such training^ Without then, the very fabric 
of biological research would be in periK The great nuseisns now participate 
in graduate education^with pride and conviction, as a service to the caninunity 
and the biological professions. But they do so at ever increasing cost, 
with shrinking financial support, and with growing deinands for the more 
visiblie, relevant, and e xpensive programs of gwieral public educati'»«>. 



At the Field MQseow of Natural History, close interac'.ibn exists between its 
35 Ph»D. research biologists and the graduate depar&itnts of 4 of Chicago's 
pranier universities. This interaction is increasing dramatically in recent 
years, as other universities around the nation continue to close their doors 
to systenatics programs. The University of Chicago^ for example, is home 
^"°*"*J-^^**ee on Evolutionary Bioloqy, a degree- 
granting graduate deparfineht made up of university professors and museum 
curators.. The University of Chicago now annually attracts some of its very 
best students in biology specifically to train with professionals at the 
Field Museum. Many of these students are not eligible for NSF doctoral 
fellowships because they arrive »#ith too mucfr training in hand. Yet. these 
students who could form the best possible cohort 
of i<€w systematic biologists* We iiiust support and train these students at 
our museums if systematics is to rsnain a viable field in the biological sciences. 

The Field Museum and 'ts sister institutions are contributing their unique 
services and priceUis collections to graduate education^ in a field which 

Science Fbuhdati on itself has identified as a national pi^iority. 
The students, the universities, applied researchers, and ultimately the 
general public all benefit_fror: this important and growing cbhtribution. 
Like everything else^ though^ this contribution has its costs. Expenses in 
time and direct funding are especially burdonsoroe to private, non-profit 
institutibns that traditionally have not benefitted from federal support for 
graduate training. 
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As institutions that steadfastly are cbnirntted to serving ho^ the seientifis 
and the lay cbrriuhity, the research mUseuris perceive a heed to continue their 
confiiierjent-to graduate education, through-joint efforts with universities 
in their connDnltles. But as this need keeps, growing it is outstripping the 
'museyms* ability to lccep_up financially. At present^ we simply cannot support 
the students we train tjw. let alone more in the future. We sincerely hope 
that the extent and value of the research museums- cotiinitjneht to graduate 
education is recognized as a vital and irreplacable cbhtributioh to the 
public good; We therefore feel justified in seeking sonic small level of 
public assistance in this endeavor, in the form of direct support for graduate 
students who spend significant portions of their educational careers within 
oiir own walls. 



JoboJi._Fitzpati!lck __ _z: 

ChalrmaniiPepartment.of Zoology 
field Museum of Natural History 
Chicago. Illinois 

Dr. B^NBrm For the record, J should comment thatj^en John 
^uad I used the tem: :"pnva^ were using a l^alistic term, 
50l(cX3). We agr^ 'Ibm ^i^olson 4;hat we^re j)erlm[^ next to 
Faiblic^Hbrari^^perhaps equal with public UbrarieSr public institu- 
tidns— free access to all schblax^, researchers, visitors. We are sup- 
ported by public funds, city, State^ county^ F^eral^ as well as pri- 
vate; : - __ „^ _ _ 

Thank ^u for your courteous attention to our testimony, and we 
are delighted to answer any qu^tibhs you may have at this time. 

PANEL Dl^SSIdN 

Mr. FtTQUA. Thank you very much. It was very, very, ihtori^ing. 
iP? y^^^^^fi^ViPr dc r^efi^ mwenmB ^te^t^^^ de- 
grees such as master's and PfcD.'s in the scientific discipiinas?^ 

Dr. Bennett. WiB do this through our collaborative programs 
univemti^^ University of Pennsylvania, Columbia Uni- 
versity,:and others^ - - - - - - — - - -- 

Dr. ^NiCHOLSbN. One of the last timigs we want to become is uni? 
vereities, and that i& what granting degree would mean. would 
be involved m an entii^ly^lifferent^^ of operations^ We pf^^^ to 
participate in that part of the training ^ere we are bast able to 
dcKSd. 

Mr. J^^A. And ^here do 4hese^ people find employment, with 
other museunffi or research-type institutions? 
: Dr. Nicholson. Museums, GoverhixKent agencies, universiti^ as 
teachers, eveii some at high school levels as teachers, all through 
society; - ^ . _ 

Dr. Bennett. State agencies, city agenci^; 

Dr. FtTZPAtRiCK. Agriculture research centers, and so bh. 
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: -Mr.-FyQtJA. I tMelieve you mentioned, Dr. Fitzpatrick that there 
^ ^ote^oi^h^st^. Do I take it there is an undersupply of quaii- 
fied Ph.D/s m these fidds? : : - . - 

- Dr. Frr^AtMm, I think it is fair to say that the supply is at 
l^st cM^y matching the dtemandi and that is partly J>ecause 
these jiew msgor museums are not capable of infinitely Rowing 
themselTOS, Md-so-fe^ at roughly a steaSy state in 
teTOS of supplymg jiew professionals m tta^ fields. 

it?^' ^'^^S. IJJ you want ta conmient on that, Dr. Davis? I 
thiiA you have some ^ledfic^^^ur^. 

__Pr. Davis. Cfee of the thn^js ttart you:can keep in mind is that 
there are 4,000 major^llectiohs in the United States today There 
are only about 2^00 qualified: sjTrtemati^to work with th<^ and 
to mamtaMh those r So there is a decided :aeed in terms^f 

"^ejeMurc^ to have more mimtM-terms of qualified manpower. 

- ' ^^^3 also suggest that supply ought^ to be 
m^ur^ b^ the^e^i, not TO much by the number of jobs and the 
funds that may Be available. - 

I^. Rt^atoct. TO is an excellent point. 

Mr. PuQUA. So how do you see this in the longer term, say, the 
next 10 or 20 years? » ^ ' 

I5r. Davk. BasM^ if you look at the demand for use of th^ 
resources for research, the use is incr^ing exjwhe^^^^ as the 
techiKflc^^ J)eeome avai^ to^et more data from collectkms. 
We_are now findii^ ttiatvnth edUe^^ at a rate of about 

^_per<^nt a year, I think about 3 per^nt of 7§0-mmioii s|KBcimens, 
plus the n^/of rapid exploration of the neotropica where the de- 
rtrartion of hrf)iteta is causing itmarkecl decrease in uhderetahd- 
mg i>iolo^al diversity, if you look at that^ we do not have a set 
figure to present befo^you at this time. We could work one up, 
but It would be a sul^tantiai increase. -- ---- 

The need fo^ mMpQwe^^ has been projected by: this 

commumty and -by the dissociation of S^tematics look- 
mg at ^he problems of developing resource for the futures. Yes, 
there laa considerable need^z i 

_ Mr. _FUQUA. How do you see the public's peTCeption? Do you see 
It on4;he^mcrease^in th^^^^ of these types of museums 

J people through the ffiuseuins? Is that increasing^ 

and the^^i^M people in the private sector to support museu^? 

Dr. FrrzpATRiCK, I woulcLlike to make one comment about that 
relatmg.tb pubHc percep^^ It is, of cour^ I thiidc, well fcno>ra 
everybody Jhere^hat tlie general public perception and awareness 
of environmental problems over the last 20 or 30 years has in- 
^eased dran^atiMlv^ In part, that is a result of the availabilittin 
the popular press of field guid^ and so on, as well as weU-dbne mu- 
seums across the country who bsose their studies £md base those 
guides _and th<»e pic^^ the movies we see on TV on the 

work of th^specific professionals we jiaw been discussing. 

So, m At leMt i?he step removed, the pnblic is definitely much 
more aware, and thta waretiess is cbhtihuihg to grow very rapidlv 

Mr. F^UA. Dr. Nicholson? 

Dr. NiCTOiaoN. Faced the economic pr^ures of the iSTO's 
and. tar other factors, we found that our traditional idurces of sup- 
port from endowment arid from local government shrank from 82 
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percent jof bur gross fohcls to 36 percent of bur grbss functe m 15 
yfars-zThe difference ^as: made up Jb£ support mpitly frbrn the pri- 
vate sector, and that support is evidence of the d^ee to which the 
private sector peroeives that we are providing services that tHey 

consider to worthwhile, ^^^n ^ 

Dr. McCbsKER. May I cbniment as weH that the puBhc, for the 
most p^^ doM not realize that r^pewich Js go^^ 
the d^ee that it is going on. For example, we have heard in your 
own testimony that some of you were surprised to discover all the 
leaves on display in the research part of the museum, not on dis- 
play, that is. -----1 

i^ B ii^ ve^ cUffieult to^^ iSihhev We have huh&^ of 

millions of visitors ta the^ museums each year in America; yet, of 
course, we canhbt take them through the research collections to 
show them wb^o*^^ J^^sr 

to replace: the shortfaH in Federal fundfaig,: statewide funding — pso-- 
ticulfiU'ly^ in CaliyFor^^ private fiihdihg 

has^not satisfactorily made up for the diffe^ - 

The '^iher problem is we are a hatibhsd resource. Each of bur mu- 
seums maintamsj^U^i^ th£^-^^ 4m|xifta£^^ AzBLation^ levels 
so it is often quite difficult to convince someone locally that they 
ihould be suppprtih But it is fair to say that 

museum visitation is on the rise in America, but that is only 
paying for the displaj^, and barely that at all, hbt the researcli ac- 
ti^aties that gd on^ n z-i^ zzi - z-zzzzzz i z = 

_ Mr. FuQUA. JFhe histoiy of science md technology is a very im- 
pprtant p^ of any of the science museums. What evidence do you 
see, if any^ that that is contributing to the overall science policy of 
this country? 

z Pf. BennetTv I tihiin ihould feazcontinuatira 

of the science policy that was ^t£d>iished during 4;he opening up^of 
bur cbuntiyi the founding of bur country, the cbUectiohs that were 
going into l^e museums, such as the I^wis and Clark herbarium 
specimehs. Th^ are data bases, historical data bases, which are 
b^lfig ^xamin^4?y ^h€y^aj^4n t^J^umaniti^ 
bas^ for biologic^ materials that go back in time, tiiat give us an 
uhdeistahdihg of bur cbiihtiy since its early ihceptibn, and continu- 
ing on in; the future, and it will be a data base that will be with us 
into the 21st century and will have bbth scientific as well as histor- 
ical value. - :zz:z zz 

Mr. FtJQDA. Br. Nicholson^ 
z Dr. : PfeHbLsbN. Two aspects bf the history bf mbderh biology 
have both had their beginning in museum-like 4einvironments and 
with museum-like purples. That is the one cehtraL concept that 
P???ades^l-of 43io^ic£U tlunkiiig to day ; that is, the^ evolution of 
organic life on Eartfi. Jiad its or^ra in x^qllections of materi- 
al and is still being pursued as a science and a philbsbphy princi- 
pal in museuns. 

: Tlie second point that pervades mbderh biblc^ is alsb sbihethihg 
^ ^^A^TM^i^be con fo^ J^I^^ 

and is reflected in mtnseums' purposeis, and that is the ei^ential 
unig[uehessz o/z thej organism^ or the individual, not zsimplyz as a 
person, as a self versus nonself, but in terms of such things as the 
immune system, neurobiblbgical process€»s, developmental processes 
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in all organisms. Th^, we are beginning to learn in ail branches 
of biology, are essenti^ly jinique with resj^ to each individual oh 
Earth, They go oh separately, independently, and uniquely in each 
and^very one of us. This is the concept behind the pressures to 
maintain collections of individual specimens in natural science in- 
stife'tibhs. 

F^QUA, I was going to comment earlier, Dn Nicholson, oh 
the itomed turtle. I think I understand why it is extinct now. 
[Laughter.] _ _ 

^^ou think^Md is for all of you to comment if you 
choose-^o you think thej^urrent actence policy cdmp^eihehts the 
work of the museum natural scientists? 

Dr. Davis. - : i i i ^ 

Br. Davis, i think that, basicallyvthes^ has^be^ very de^ 
terraihed awarehi^ of the importrace oi collection-based research 
in this jjquntry, and jn mechanisms Jiave come to 

the fore to b^in to try to address^ the^^ery impqttaht questions. 

This has primarily come, of course, through the National Science 
Foundation. Therej^a very importah prc^am within that which 
is^c^ed the Biological Research Resources Pngram. 
certainly grew but of the hatiohsd awareness reports made by 
Steere early 4Dn,^^MOt presented the National Science Fouh- 
datidh^ stating that these collections had to bave^me^ 
ppzt because they were essentially being used to back up-^Jbeing 
the fundamentel platform for biplc^cal r^earch in the Uhit^ 
Stales^^ theresources Jiad to be protecti^ ani main^|]^^^ 

So^ indeed, there has been ah awaren^. Perhaps it could be 
much more. Pterjiaps it^needs to be refocused and growing. But if 
you look at the history of the United States and its R^deral policip 
m terms 6i explorihg expeditions, trymg to put together Federal 
prograins to under^^M store our re- 

sources, then modem averlays of the National ^ience^tmdati^^ 
t^try^to furid some of the burden of maintaming some of these 
largest resource ajs nayqngUn^ treasury for bidlbgical 

research these programs have continuously engender^, L think 
they should continue to be reevaluated and certainly to grow in 
proportion. - _ 

Mr. FuQUA, Dr. Nicholson; n 

Dr. NiGMpi^^^^^ that Fedesral science policy is bec<miing 

mcreasin^y aware^of the role jnu^umsha^ here in this 

he^ng room. We havejxeen invited to appear before you. Concern 
that Ffederahiiolicy dop^^ reflect bur role is evi- 

den(^ by the fact that we requested the hearing 
there IS a strjty that should be told, tiiat to be told. The reason 
why we f©Bl that,^norezttia^^ eU«, is that we have per- 

ceivSzQver the past 10 to 20 year&instance&^to which v^l^^ 
jij^ed in our requests for support^ with respect to some kinds of 
our activiti^ we haw b^ as mi^ums Mid hot as re- 

search institutiorts. ITiere taive been, and there still jpemainy^p- 
grams in those agencies that the Federal Gbverhment has estab- 
Ifehed to support research scholarahi^ and train have 
been programs from which vs^e have been excluded^ not because we 
don't participate in those processes, but b^use we are museums. 
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and the perceptibh of us has been as museums,: and not as an ^ 
setitial element in the processes they were intended to support. 
Mr. EuQUA. Mr. Brown. : : - i : 

Mr, Brown. Just to follow up oh that a little bit, ProfeiKbr Nicfc 
oison. There are actually institutloi^^f Jifeher^ui^tioB 
search that ire excluded, also, for snnilar reasons^ vaHd or ndt^and 
tove 4ned to-c ^rae pfi^th^ proW^^ l^n 
brought to our attention, and Lthink we would like to do tihat with 
rega^ to research museuins Cfertaihly the cbhtributibh that they 
make warrant ^ degree . t Ffedera^ 

you happen .to know ho5." much ia avmlable tfobu^ thia resource 
^v^U^^^ion^^^ Science Fduhdatibn for 

praviding r^urc&ior m^iseums? = 

Dr. NiCHOLSbN. The toted annual apprbpriatibh is abbut $4 mil- 
lion. Jun^ is that right? — ----- - ^ - 

Mr. TvtEa; It S about $9 milfibn ri^t nbw, $95 million. The pro- 
'iij&^T for tliatzParticular pr the hew one, is 

Jim Edwards, sitting behind Secretaiy Adams over there, and he 
probably has the figure off the tbpt of his head. 
Dr. Nicholson. ^That is in the BRRP«^am.^^^ 
Mr. Tyler. Biologic R^earch Resources Program. : 
Bfe. Brown, ^1 rijht. This i^^ tmie that particular prch 

gr^m h^ been specifically brouj^ht to my attention, a matter of 
fact, this is kind bf a first, I don't think this cbmmittee hks ever 
had ^ P^^fitation as ^pmj>r^heMiwB^ 

us on the wbrk of the research museums, and we appreciate it very 

Now, you are stressing research, as Dr. Adams al^ jtre^sed for 
the Smithsbhiah, and that is a veiy impbitaht element for us to 
have in mind. Ypu are^n^^ education and 

science aspects of your work, are you? [Laughter.] 

Dr. BennHt^ In no w^ 

Dr: NiCHOusoN. No, sir; as I tried to explain, the heart and the 
spleen^ and the liver are all esseatiai, at least to us. :: 

P?v Benni^. As^wb r^ad 4he guidfeUn^ for ycHi^ ^ask fdrce^ the 
thnist of it, we decided to not emphasize at this particular hearing 
the^ science education aspects. But we are most cbncerhed about 

that. ::_ : : 

Mr. Brown. All right 

J^^W' I ?^uyi:lite:J5i^^tJfzi^^^ ij^ifte 
written form, any examples that you might be able to give us of 
prog3*£uSiSzfbr the support of graduate students in bibl(^ or any 
other field which, by regulation or gpuideline or whatever, exclude 
research museu participation, I dbh't see an^ reasonable 

justification for teat,^ v^^^ a hec^ 

sary ingredient in the research of ihe scientists that— — i: 
Dr. BENN&rt. We for you^ <^hgr^_mah Brown, 

Mr^ BROWN.^t3vould appreciate it. For example, if NSF has got 
guidelines^ or NIHi or any of th<^ ihstitutibns that suppbrt a large 
number of sdjyitiste, both pred<^ if 
there is ah3rthing there that jn-ecludes participation is support of 
scientists working in your setting, I think we would like to know 
that. 

Mr. FtjQUA. Or statutorily. 
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Mr. Brown. Yes; right. --^ - - - 

: Let me ask you one other thing. You have undertaken a huge 
job^ of ccmm, to put jn^^ eoll^tioiis all of the biological 

and other r^urces that exists fa a sense^ there is no limit to what 
you could be could almost replicate the universe. You 

doa^t want to do that, of course. You have^to-^electtj^ 
to do so in some fashion that provides some representation of the 
real uniTOiisg.^- - — - - - - ^-_---_z_- 

^Mbo, it seems to me that it would Jbe logical that you make ^ 
effort to <x)bniihate you^ cbllectiohs. Can you speak to that point? 
is there an effort on the part of the majgr^i^^ch iMtitutiohs to 
coordinate their efforts m such a^av that they can obtain the 
'^i^^^taum value from they have available, so 

tlui you don't al^coiiect the same kind of bug^ for example, or 
whatever it may be; that you don't all try to duplicate that homed 
turtle? - 

: Dr. Bennett. The fact thS we Save formed this^oup indicate 
that we^ v&]^ coi^iptis of this, and I think Dr. Davis can speak 
to the issue, particulariy. : i z-z=z"zz 

Pt. lDavis. Mr. Brown, basicaUy, tlie Association of Systemat^ 
eoUections wi®^^ formed a^^ OT^izaM<Mi Jn the Urn to 
have a maBtihg of ffl of theiiiffltitutions which house collections, 
botlv Uvm^jMid j^^^ Basically, out of ttet has come ah 
awarenessj)f policies within museums relative to^thejj^w^ of cdl- 
lections, because, obviously, one cannot ojHect eveiything. - 

The p-owth of o are some funda- 

mental rules, and some of^those fundamental rules are that basical* 
ly^ smce^ou camn^^^ collect everything, what are the methods by 
which you prograss? -_ -- ---- -- - ^ - - - 

Fuhdamehtaily, coUectibhsserve sdence; collections exist for sci- 
ence. TTiey jfKw j>nma*Uy of the research activities of the 
mind of the scientist^ that is doing work. The scientist doing work 
feasrgot to have w^^tru^ Most of these are funded 
SB research ^ants and pr(«)osk!s.-Thep themselves come under 
peer re>dew from the scientific community. 

So ttese is^a y^agr strong |gla|tiv process hot to have duplicatibh 
of the kinds of research efforts that ar^going on. It iis^ alsoj^^ 
lyza^lfey wtJun ihs^ in looking at materifids to teaccefr 

sione<t that you set very ste)n|[ golicies^/w that in fact 

you will hot have duplication; you vidll just not accept every kind of 
collection whioh is <)ffered to a museum. Tou have very stringent 
rul^ looking at the value of the material for research, its origin^ 
and how it fits the specific heeds of the ihstitutidh relative to its 
own specialities. _^ ^ zzzzz zmz ^ z ^ 

For instance, there are certain ormnisms which may be offered 
to our miweumJfr PW would say definitely 

belong to the Califoniia Academy orScienc€» becaiMe they are 
goin^ jfe seiye the w^ coast better than the east cbast, imd we do 
have these cooperative arrangemente and undelrstandihg. So dthere 
is a whole levcjl of interactive kinds of situations whereby in fact 
we do not duplicate; hot looking just to cram museurhs full 

of evenr kind of specimen. z 

Dn FiTZPAtRiCK, I might just add very briefly that the museums 
around the country are increasingly dedicating some of their re^ 
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sp^^^^f tune to^ computerizing the inyentOTies oiTtheir eollec^ 
lions, and part of the rationale for that ia exactly what you: have 
pointed out, to be able to coordinate materials among the difTereht 

Mr. Brown, i^tjnejust continue i : 

Mr. FuQ^UA^ Dr. McCSbsker had a comment, I think. 
iDr. McGc^K^. My coiEment wp j^^^ 
er to each otfier,^ and this modem technology has given us, in the 
data stbr^e and data base management^ ah opportunity to veiy 
signiflcMtly r^U(^ If yp^^^te pp j^k lor area 

where we would probably benefit s^ificantly, it would be the im- 
prpyemeht of pur computer faciliti^ so that we coiUd interlock 
withmj)ur institutions a^ resize long-j^m fa^&s for all i)f m 

Mr; Brown. Well^ that is a veiy important point, booking at the 
parallel example of librariesr ahd in fact r^arch labbratpri^ in 
g^5^^> J^fi™ ^ fii^teto systematic 

computer-based information exchanges as a psal of our overall 
prol)lem of managing scientific and technical information, which 
we are stiUjiot^\^ty good at.^^ - ^ - - - - 

I w^ tlmiking: about libraries in connection with some bf what 
you said here. /Hie Library of Cbhgre^ is sort of a museum. It cot 
lecte^ld lK»5ks^--and new of boofe,^d^it 

is running into a real preservation problem, as you do in museums. 
I was wphdering if you feel that the programs that you have for 
P^^^^^tton ^re going 1^1 be adequate^ madiita^ 
terity when some of the things you are collecting just £sappear. 

This also involves the public eduMtibn part. You have got to be 
able to find wa^s of p^^^^ gutting on film or^tep^ or ^me 

other way^ these great collections^ ^rfiich not only preserves them 
lor {K>sterity but in some cas^ maikes it possible to provide greater 
public access^them. - - - ^ - 

_ I am concerned that you are not neglecting this aspect of the pro- 
gram, I am sure you are hot. TTiat is hot a qu^tibh. Forget it. 
[Laughter.] 

Mr. FuQUA. Mr. Volkmer? i 

Mr. ypiJ:MER. No qu^ : 
- Well, let me ask one to follow 

tioji as to the approach we aire now tafimg. We are seemg ecologi- 
es changes ebhtihui^^^^ take placer and there are going to be 
more changes as evoiutionary processes continue. How do you 
make a determihatibh ^^is to what species or what iyi^ of things 
that you J^h to b^^ause they are ho longer |:bihg to be 

here^ they are being terminated for one reason or another? How do 
ybu determine that it is gbing to be terminated? 
Dr. Bennett^ Geoigetd^^^ you want to speak to that? - ^ 
Mr. VoLKMER. Does the research end have anything to do with 
that? 

Dr. Davis. Basically, you have to reali;^ that the scientists, 
today's scientists, who are taking care of these resources, these col- 
lections^ are the wbrld authorities and active sciehtiste in their 
fipld- The numb^ iflstitotionf r h^ 

different parts of the biota of the world, in fact communicate with 
each other and, through their field activities, can make an assess- 
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meht of the underestimate:^ tfie species that have heen described; 
how^man^shc^uld be described fibm an area. 

Jtliera^re people who^peGjalize^n t^^^^ from all over the 
world. They get together and they communicate and they deter- 
mine that if they do hot in fact move rapidly to collect in the 
i^OTazon or in^M^aya^^ f xe going to lose something like 3 
millibn or 4 million specie which wUl never be known in terms of 
what their potential is in terms of tha:biosphere: 

i^Thejjr jtev^ m cbllectipns. They have gone out and made 

trial ^timat^ of how imich ha^ the diversity 

they have gbtteitfrbm certain areas, and they 
ings. The scientific congresses have m^tings, sectional meeting of 
specisdi^ on bi^tlj^^ meetings of the pebple studying 

mbths br snails sometMng of that ^rt^ - - - 

As world authorities, they are Tesponsible for determining tWs 
need Md bnngm forward ta the public or to the National Sci- 
ence Foundation.~So,^basi^l£,-^-m do pursue 
tlm and do present these programs to r^ponsible agoncies. 
ji^^Mr. Voi^MER. IThieh do ybiu in your museum coHectmg, make 
any attempt to^assfet in m^ items are pr«^rved? 
_ Dr. Davis. Basic^Iy, again^^very one^of4;h<^jcientists in these 
ihstitutiphs is dedicated by the jbb that he or she is doing to not 
P^yz?oyf<^Aha3e specimen but the specimehs hot properly pre- 
served do not then represent the^ wish to pr^ht or 
publish, so all of these: specimens are really voucher spi^imenis 
held in peipetuity for the research wfeicTi is^uhlbhed and docu- 
menting the ^ious nature of these biota. So the care and the 
preseryation and the subsequent use ^d reuse of those specimehs 
is absolutely part of the process of exploration, discovery, and sci- 
entific jpublic^tion. 

Mr. V6iiMER.Hiank you.^ 

Mr. FuQUA, Thank ybu very much for being here this morning, 
may have sbihe additional questions that we will submit to you 
for written answere. ^ 
[Answers to questions asked of the panel follow:] 



147 



THE ASSOaAT£DmTURAt:SaEN€^ INSTITUHONS 

499 SOUTH CAMTOL STREET. S W —«)7 
WASHINGTON. DC 20003 



iHt A.C<»Orsn_OK SMI SCiCVciS of J'HM.MJCLCHlA 

THE Ml SH.M OF NATl KAl HISTOR \ phtOS ANGtLES COl ^T^ 

THE AMI Kir AN Ml SEl M OP NAT I k Al HtSTUK^ 
THf ( ALIK>RNlA ACA[>f MV Oh SC If NCES 



RESPOHSES TO QfihSliUHS PCPPn 

giil HE U^ S ^ HOUSED ^RESBITmSES 
OGHOITEE OR SCIENCE AND TBCHNOLOGT 



Submitted by 

Thoiras Peter Bennett 

1 President, The Academy- of Natural Sciences 
and Chairsian, The Associated Natural Science Institutions 



October 11, I985 



148 



THE ASSOCIAm:! NATURAL SHD^^CE INSTITUTIONS 

m SOVTH CAFITOL STREET. S.W.— «7 
WASHINCtbN. O.C. 20003 



THE ^C/^OEM^ OF \Atl SCIeaCES OF PHiLAOELPHlA 
THE MLSEl M OF <AtLRAL HISTORY OF LOS ASCELES COKt^ 
THE FIELD Ml <;Et NtOF NAtLlRAL HlSiTOjii-- 
THE AMERICAN ML.SELM OF NATLRAL.HISTORY 
THE CMir-OR\U ACADEMY OF SCIENCES 



Br THE SCIEKE PCUCT TAg FOBCE 
O F SfE S ^^ HPUSE jy BaPIBENIIS:H£» 
UJtlillLE OH SCIENCE AM) TECHNOCjOGT 



October 11, 1985 



j. Questionr ffataral faistonr niseaiB faave tte nost dbvlous aid 
tbe longest research trldition«^_H6v have tbe research 
sontrtbutlens of Mtural hlstOTy iueuB: ponged jsixne Hbrldiltar 
II? ilniwfaatidir^jbioQjBre they n headed? IiLyoar :vtetf« have 
the contrfixiticnsijor waeaB to twle rssu^cb ollabed or fallen 
off since 194S? ftxr can this be aocduhted for? 



Research on tiie great diversity of life on this planet^ began 
in natural history museums two Centuries ago* all subsequenc 
l>iological research iJ^iM«ately^^Jbs:icm^ sucfeistudies, iTbe 
naturalz science institutions' traditional focus on the whole 
organisn continues t^ay, but much of the research now conducted 
in ajch ihstitutichs would be uhre^^ to the scientists of 

two cenlturies agp* Jllnce Worljllifar II,: society has begun: to 
place: new: jdemands on systematists. For example:, with :the 
implanentation of the Natiwial Eh virdnrchtal Policy &t of 1970, 
which required^ tte preparation of Impact stet«^ 
kinds of i?rbiectsj systematists were requested to apply their 
expertise on the idwitity, habitat, and b^vibr of brgahisms to 
p r ed i c t the e f f ec t s of huma n_ ac tl vi ties on ^the _enylronment:, 
.^§thei;:5cienttstS: also:began seeking them: out for information 
'^elatii^ to food production, disuse control, and energy sources. 
In these applied areas, as well as in the basic science for which 
they were trained^ systematists have increasingly made valuable 
contributions. 



_ J^iesMon: _tti^area;^<rfLK^ wosk^zprmisixi^ trm the 

perspective of the research^ nnaeim? What basic research 
priorities ean be identified for the next f^ decades? Within 
lioited fSeral resources available^ iibat role should the nabiriii 
scimse iitttitutions play? itot effects have recent develofsents 
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ia bi^ taetaixildgy hsd en the coodiict of ■nnh biirrt acienUflc 
researcfa? 



: Research mu s_euin_s smd _the sterna ti sts ; on: their staffs: are 

uniquelj^ qualified to respond to what is increasingly perceived 
as the major environmental thre?tt our times: the rapid 
destruction andjleteribratibn of the tropics which is clausing 
extinction of species at anitjnprecedentec' rate. : This threat to 
b_iolt)gical ^liversity has been identified :.!s: an issue of concern 
by such varied organizations as Global Report 2000^ the 
President's Cbnmiission for a Jtetiohal Agenda for the_8d*S:^ the 
• United States PepartiDents of Agriculture: and the Interior., the 
Agenc>^:for: International Development,- Wor-;ld Wildlife Fund- 
International, _ana UJtherari World Relief. Why does destruction 
of the tropics and hence of biological diversity: matter^: i As 
Wilson says in hi^articl The Biological Diversity Crisis: * 
Challenge to Science: 

It [biological diversity] comprises a_vast reservoir 
of potential : new crops, : pharmaceuticals, and other 
natural products,: as weirds plant species capable 
of restoring depleted soils. . . The magnitude and 
cause of biological diversity _is_ nlot just the central 
probl«D of:systanatics; itiis one of the:lc€y problems 
of science as a whole.^ It can: be said that for a 
problem to be sb^rahked^^ its sblutibh must promise 
^^P: yi€!^d unexpected resultsi^^ soni^ of:which:are 
reyplutlonary in the sense that they resolve con- 
flicts in current theory while opening productive 
new areas bf research* In additiohj the answers 
sHould : influence _a varied of irelatedz dt2»ipline_Si 
They:jshpuli affect: our view of man's place in the 
order of things and open opportunities for the de- 
vej.bpmerit bf new technology of social importance. 

several clriter_ia_ are very difficult: :to MtlsfVi 
of course, but I believe ttiat the diversity problan 
meets thsn all." 

Sy s t ema t_i s ts_ _s h by 1 d_: jJ 1 ay z a: maior r p 1 ezitr : i n v e nt ory i ng and 
evaluating the biological diversity of threatened: tropical re- 
gions, and the specimens arid data collected should be stbred, 
managed, and disseminated from natural science institutions. 
Cpsts_for:Such:prpj6cts areinpt high— basically ailithat is 
required is the cost of airfare, local guides, and food arid 
equipm&it suitable for a strenuous canping experiahce. 

Systemiy^c^t,: like: btlT^ of re^earch, has utilized 

developments in high technology. Tools such as the scarinirig 
electron jaicrbscope and techniques such as electrophoresis and 
analysis of DNA have revolutionize'^ oar understanding of soose 
organisms. 
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3. i J^iestlods It Iws b^^ a trend toward 

transfer: of icai lections froB universities to non-university 
institutions such^s ■useums. Vhat is the basic cause of this? 
^ /^^^^^^^^^^ handle: the financial 

dens of housing and maintaining such: newly acquired 
eollectipns? Are there any instances where collections have been 
dispersed or o t he rwi s e b«si lost to scholarly work? Ire^tterCi 
conversely, slghifj^caht cases where uhiver^iM«sJbaire:m^ 
affiraative connitiaent to thr continued iwintenance ofiin)ortant 
cpllectipns? ire there any signs of a counter-trend, that is, 
cases where universities have decided to initiate or expand 
col 1 ectido^based research? 



There are two_baslc reaisbhs for the transfer of university 
collections to hatijraJ^ science ihstitutix>ns. First, with 
declining enrplijDents during the 1970's, universities were forced 
to reduce iacnlty size and cut expenses. Biology departments 
were particularly hard hit during this time becauseiconomic 
corkserns led sti^ent^^^ and other fields 

in whichiinancial: security was more likely. Because collections 
have enonnous. and soDietliKS expensive housing ami space require- 
ments and because their el imihatibh did hot tiec_essariiy:me^ 
^oss oT J>bsitipns in the department i^ :ti» were relative easy line 
itCTJSjio eliminate. The second reason that universities have 
been willing to divest toaiselves of their col lections is jperhaps 
more subtle* Systematica research is lohg-tem research; 
scmetirosja systena^ his entire professional llfetlnie 

tPL the study of one group of organisms. University faculty 
cannot afford- to cooKlt thenselyes to this type of research^ they 
are under far greater pressure to produci substan^tial 
publlcations Anztheir rese^^^ they wish to retain their 
positions. Consequently, other fields of biology in which data 
are more quickly obtainable are more attractive to t^«n,Ih addi- 
tion, graduate students are at a_un^ ifpr only 4-6 lyears^ 
and they_ are iegua:U obtain their data quickly and 
relatively easily. Many feet that they haven't the time to 
devote to systematlcs research. University research is more 
subject to funding trends than is research at natural science 
ihst:'tutions. 

Adequate financial support rarely a«5bn5)anies_ the transfer of a 
uhiversity^cbllectio^ natural ^science: Institutions If the 
cpl:lectloT]rtr_ansf erred is smaii^ the costs of accessioning it 
Into the institution's ^5ra coll€«tioh and of iM^^ it will 

be absorbed by the department's general operating budget.::i]In:the 
case of larg_e_r cplleetions, the instituti will either seek 
private: funds or request support from the National Science 
Foundation. Frequently, simply the cost of the move from one 
location to another is staggering. 



3 



151 



There are no najor colleetlais teat have been lost to scholarly 
wdrfc tfriiversltles have eniirlTig 
?^hat yieir^eo^^^^ areitransferred to responsible natural 

science institutions. There are still msjor univ^'rsities, 
particularly state-supported ones, that are cbinmitted to the 
preservatibh of their collections.: ^These: include the 
universities GfiKichisari, Kansas, California,: and Florida^ and 
Harvard and Cornell. Other universities naintaih small, regional 
collections, but we are not aware of any recent attempts cb 
establish larger collections. 



^_ 9^^^^J^^_J^ sb wl d^ public funds be expended for basic 
research In SDuseuns to aqy signtf tcant extent? Realistically, 
^l^L"P#*:l<Miding^ge seiehtifie resean^ being conducted in 
univ^er^ira iind jBdteal c« franoibrk 
c£ seientm the United States, what have 

natural science juaew con^lbut«l^ a»l vftiat is the relationship 
betveen the independent natural science institutions and the 
universities? 



In the natural sciences, research in museums ^ard research in 
^nM«rsi_ties are nbt^ in ej>mpetitit>n; j-ather,: they are 
complementary, and itiis to the benefit of all for both to re- 
ceive public funds. To support one but hot the other would be 
analogous to sacrificing apples_ ifi orders tb^haveioranges, 
yniversitl^es JiaveL^eyel them to respond 

guicklxio new conceptual and technical develcpaajts and oppor- 
tunities.. Their material resources can be developed rather 
quickly for specific prbjectsi and_ they can respond itb the 
public's perceived priorii^ics (cancer or AIDS research,: for 
example) rapidly. The material resources of natural science 
institutions, however, are ttieir cbllectlbhs and related library 
°^^r^^l. TOese rescwrces dafflnd_lor^ 

bf current appilcations^ iplanning must anticipate the general 
nature: of future needs. The: data base must already be 
substantially in place when a project is initiated. 

yniyersiy.esLaridz natural iscience museums recc^nize_the importance 
of one another's contributions. Both conduct "leading-edge" 
research awd they rely upon one another to fill gap^s in their 
expertise. Mutually beneficial relatichshlps have been: estab- 
lishedibetweeriiseveral JJU^ and museums: the Field Museum 

and the University of Chicago, the Aberican Museum and Cbluinbia 
University, the Los Angeles County Museum and USCj the California 
Academy of Ssiences and Stan^^ Natural 
Sciences. of Philadelphia and the University of Pennsylvania. 
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coatrj^ate ttaez^ilQ good? l Hon ila tbey oontribute to the 
adTaneonent of moiera seteiee? J§mt of pur^T (rauld fideral 
investaeht in_ research and Jieyelopoeht hatibnal aelehce 
Ihstitutioas generate? Are there ^lllo^mif^-coiachiev« of 
natural acienee institutions into other areas of the econoqy? 



The systemeydclszresearc^ natural science 

museums isi as: important to the pablic good as is any basic 
science. It is rrom basic science that techhj>ldgy and most 
solutions to societal prc^lens are derived. Systematists are the 
scientiista iBpst gtKLl of life 

forms on this planet, (2) evaluate the potential value of this 
"vast reservoir^ of new crops, phaniaceuticals, and other natural 
products^ (35 estimte the impaet oh mankind of the rapid 
decliine--caus^:byLthe:dete^^ natural environments^ 

especially in the trc^ics— of the world's gene pool. 

1^ ?MP 1^* i 1 1 u * tra te hov the knowl edge acqu i r ed through bas i c 
systematics research is utilized to produce solutions to specific 
problems. 

4, SystCTiatic botanists dlsebvered a new wild 
jg>TOies of oorn irftth two traits that would be highly 
valuable to fanners if- they could be bred into 
cohvehtioiial varieties of corn: it is a perennial 
a nd it i s i jfflwne _6r hiih 1 y r e s i sta n t J; o jna ny V i ra 1 
diseases^ : If the perennial trait can be bred into 
convoiticnal ^rarieties of com, the arnioal labor and 
erpehse of plowing and sowing may eventually be 
eliminated^ 1 anil ifi the disease iresistanc^ can be 
incorporated, losses in annual crop yields can be 
significantly reduced. 

lfL _A_sy statist iwho st^ii^iaE^hiMah^ ^iscpyered 
that a certain tostralian species of frog lays its 
eggs and^ien swallo^ them. By the time ^e ninth 
egg has been swallowed^ the fret's digestive system 
i s ic omp 1 e te iy shu tioff.: z Pha rmac eutic a Izc empani e s 
are intensely interested in the enzyme system and 
' * chemical environment that make this phenomenon 
pbssiblei and they hope to develop a process to 
synMASizeiihe subs^tance^ use in digestive 
disorders and ulcer treatment. 

Investors in any basic research should uhderstahd_that hot every 
discpventiuisian iiaDediate and di "payoff." Basic research 
is undertaken to acquire knowledge and accumulate a data bank 
i^ich can be used by others attempting to apply the kncMledge to 
derive solutions to problems. Without the underlying knowledge^ 
there can be no "solutions.** 
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6, qMeatlfln; Bave ch wg inzfed«l »iicy toord acience tn 
re^Bft^emrs aftet^/td^maaam reaear^ aixttf so, bai? Ire tbere 
arM3 or TeAer^ poller amtr than flmmclal aj^opt ttmt ahcsuld 
address the heeds of science nuseums? WiatifUturecimnges in 
federal j)pl icy tcwa^^ non-financial, hogM 

ypuiwish to see introduced witb respect to tbe nuseum research 
effort? 



: The most obvious change in federal palicy during the last 
few years has been financial^, _ IJuring the last twen_ty_jnears^ 
constant dollar support for the Biological Research Resources and 
§ysteMtic: Biplc^i prograros at the National Science Foiaidation, 
tbe primanr funding scgrce_ for natural sci^ice itistitutibrrs, has 
not increased althoj^ demands bh the ^stematics coranunit^ihaye 
ProAy'^srated. In addjltiprii lal though: isupport has: remained 
constant,: cpstszte the: NSF has in nany Instances in- 

creased its reqairements f3P cost sharing on certaih types of 
grants, R«iognitioh of natural sciervce imiseiflns as the_equaisLof 
^diversities VOT us eligible for :certain existing pro^ 

grams ii whicfcwe can not now compete (such^s the Presidential 
Young investigators Award, a prdgrm currently available wly to 
institutions granting doctoral degrees^ arrf the VisitlJig: Profes- 
sorships for Women proiram» j^vailable only to degree granting 
institutions), : We: also recommend a j^eal location of existing 
resources within NSF to permit mbj-e long term studies, such as 
are required Tor roost systeniatics work. 



T» : diotion: Tb Hlsit extimt iuld tbrbugh wt»t ^eieles do^jttMl 
FUeral Cbvenipent^ hd tf p ravide fUt <ts f^Mniseanhtez^zresearch? 
Is tbls pi^ipally^dooe through h^ oek grants or thrix:gh project 
grants? :J ^>art fr oa the Federal G&verfwiit,_what are the main 
sources of nusw based research? In your vletf| what should the 
Federal Governbeht's role be in the cwoing decades? 



The principal source of federal funds for mu_seujn--based 
'"^search is the National Science Fpimdation, : whict^^^ 
jeet f u:nds_fori periad^^ ojne tojfive years. The recently- 
published report "The Systemstlcs Copuhity," published by the 
tesoclatlon_of Systecatics j^llectibhSi^ lists 17 federal. agencies 
that provide support for systenaltlcs research (i.ei, theltepart- 
ment of Ag:riculture^ the National Institutes for Hearth, the 
United States igency for Lnternatibnal Develojpent, the Environ^ 
mental Protecticxj Agency, arKi the United St_ates_Fi^ and Wildlife 
^.rvlce). _ffcweverj_ th^^ sapewhat eiisleading: since the 

aroamtiof laojpport provided by these agencies Is so small relative 
to that provided by IISF and since the support is usually for a 
more restricted range of projects.^ Federaliisjjpport is 
oven'hclJ^hgly thrcxi^ project grants, rather than through block 
grants. Apart from the Federal Government, the main sources of 
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support for JDoseam-baBed research are: Ihstltutlohal^ states 
coonty, and local goverrabwit, Industry^ indivldualsi ami private 
foundations. In cpminx decadest we would like for the Federal 
Goyerrapent^s^ole to Include: muitlple-^year :block grants to najor 
institutions. Such predictable funding levels wouldjhelp to 
ensure program cbntlhulty for the instltutrions with the best 
record, theJreaAesAppter^^^ for continuing progress in 

rauseum-based researjch^ These grants should be^glveh in three 
^reas: collection support Md main tena nee j, general 
support Tor flliseub-baaed research^ and igraduate and postgraduate 
student traiMnxand:a»^ The Federal Governnent can 

strengthen supporti'or museum-based research hot only through 
increased financial support, which is badljr needed^jbut also 
t^"^^ c'^e* In A^^^^ of role that nnseons 4)iay 

ind^? sei«Ltific oo^n|anlt3^ Ihe ^government's recog^ of the 
Importance of the kinds of research carried but in museubs can be 
cflimnnlcated to the p4flt>lic ata tfe scientific coonunity through 
changes in policy statOTen 8«d reptmions that clearly include 
and efflj>Msl2^^ role.j Such recognition l)y the goverriiseht 

would liopefuiiyi have a snowballing effect and increase the finan^ 
cial ropport of natural science institutions by individuals and 
private rouhdatlbhs. 



8. Question: What is tbe pv^seht ^al^ance_betwee&i^^ 
noo-rederal support^fbr the acieneei^^rts at the BuseooB? tftiat 
^rejof ^43^ztUDds available frooi the non-f^eral sources do 
research mac nns allocate to researcb support in ccovHU-isoh with 
ottier KiseuB functions^ 



The Association of Systematlcs Cbl lections' reports "the 
Systematlcs CoiBhuhlty<»»_lhdlcateszth^ Science 
Fpyndation proyidledi appro 4o$ j)f the systenatlcs research 

suppojM^ during the period 1977-1982; it is likely that the 
percentage of scqjport Tor Brteia~toe:l j^search is even higher.iL 
RfK^f'^ini share of total non-federalz fiinds available for 
research support^inzrousegmsr little data is available. However, 
two of the owseums presenting this testiroorv have provided esti- 
mates^for their iratitutiwis. One estlMtes approximately, 5^ 
iibn- federal funds are used for research, the other estimates 
about 32%. . 



9»_ i^J^stioo: Jtttt^are tte Bu^mer necd^ facli^ aeicnoe ■useun 
t^ay and the future? to uhat extent are ttsef i&le to mipete 
effeettvely witit In^try, goverwoit, iii-; xnlyersijdee for the 
best pMple? Do mseim alure with uni 'era. 
^i^tB*^ to the trainiiig «r ^M^entista? : > v there esploymt 
o^^rtianities in naseuma to neet Uie ant^ \: atid c^ienand froa 
those being trained for reiaiearch positions? 
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At present, unlyersltlesj In ccH^ratlon with nuseuinsi are 
still producing qualified graduates In systematic biology, 
andimuseurns are very competttlve with universities and the pri- 
vate sector tn hiring ^aalifled professionals, as evidenced by 
the hubiber of uhiverslty faculty that apj^ly for vacant museup: 
PPsitipns. CtopHtunlties^areinptie^ spread: over the field of 
systematics, however; some disciplines, -i^jch as ornithology and 
entocnology, experience great difficulty filling pbsltldns in both 
universities arid inuseuins, while sy^stematlsts in other disciplines 
(such as Polychaeta) cannot find positions anywhere. 

The focus sjiould b^ ori the developraerit of expertise Iri dlsci^ 
pllries in which we can pnsdlct great need during:: the coming 
decades, : zPulltzer : Prize winning scientist: E;Q;_: Wilson:: of fiarvard 
Hniserslty states lu. an: article in ISSUES IN SCIENCE AND 
TECHNOLOGY (fall, I9B5) that there are about flOOO systeraatists 
wording: in :35pp systematics collejrtlons Iti fertfj America, Of 
these,^: however,: only a few are :trained in the: systematics: of 
organisms from the tropics. Wilson points out, for example, 
that th^re are orily eigkt eritoinologists in the world trained_tp 
^^pt^iy. tropical terroltes: aS: antSj despltec:tbe:facts:tbat: these 
prganisfl© make up atoout one^third of the anlnial l>i0frass in ^c^^ 
cal forests, that they cycle a large part of the energy in all 
terrestrial habitats, ahcS that they include the foremost pests of 
agriculture. 



Museums: ^lo share universities cdmraltinerit tc tralriihg 
systematlsts, yet they lack the financial resolurees to 
parti_cipat_e:io the extent thst:they:would llke^ : A particular 
need is funding for postdoctoral positions to continue with and 
improve the draining of young systematists. There is also a 
cbhcerh in thfs sy steinatics_ c pnmu n i ty: Lthat our lU n i^ eriti t ies are 
nptj)rpducing enpuBfe systematists to cover our:needs into the 
next century; Systematics is a fi<ld that usually requires a 
strong DwVitor relationship with ari established prbfessibhal; as 
the current facu 11^ pf museums and uniyersiiiis :retiris:^::t^ 
williinci: be:enough systematists to replace them and continue the 
mentor relationship. 



IQ^z ^lestionr Wbat is tbe state of the research infrastract»re» 
that is, tfae lnstnwftatioiiy stoi^e mcllitlesy ^^^^l^^, and 
^W^*^ :r««ea'^ "Maau^ the future 

find tp_ what_ ex t enticarr the ^various sources of fUtids ^ such as 
private idonorsi state govermenti industry : and business, and tbe 
Federal Govenmt be stpected to assist with this? 



: In: the lari^er research museums, it is generally, true that 
the National Science Foundation provides sufflclerit funding to 
maintain major collections at adequate or nearly adequate levels. 
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There are Bttll, hotrev^r^ 9w«e instltations with important 
iKildlngs tteit l»ve riot yet benefited. Funds Tor ir»triSnentatiOT 
( sc a nn ing c 1 ec t ron inic rpsisop^ea ^: tr ahsml ss 1 on c 1 cc t ron m Ic r b- 
scopes^ idlssecting microscopes, x-ray and dark room facilitlea, 
chemical laboratories, computers) ^alid for sopport of the 
llbrarles that are ess^tlal Tor systematlcs research are less 
ayaiiable thani^arcifunds f^ istorage &iciiiiics.i In addltlp^ 
viriuaiiy every institution requires m^ore permanent support 
staff. Because the current lcvcl of funding at NSF provides an 
essential but bnljt aialBal core af support- for systematics 
collectionsiandzresearch^iti^reiare f%w oppprtunitlesjj»Jn 
new programs without jeq>ardiztng^ vital existing programs. Yet 
future heeds in sy^tematics will require the establishment of 
schist icatc^^ibcheoLlcal labpratbries_iyid the develc^meht of new 
methods of: preservation: :fsuch aar breeze-drying^ :tisanje :c_ui:tajrei 
and new liquid preservatives)^ as well as provision fjor large 
computer systems to manage cbl lections internally and networtc 
between institutions. 

He concur- with the recoaoendation in "Trends, friorities and 
Needs in Systematic Biology," published by the Association of 
Systcmatlcs CplleatJ^^^ jthat A^c _Natlpnal Scichec 

Foundation not: be consldered^ the: only appropriate: seuirce::of 
support for systaratics collections: and research. This document 
states: "Gbyenimeht agencies at all levels, but particularly 
thpseipf: the Federal gP^crnmeiJtji i^hcludihg the B ureau of Land 
Management^ Fish and ViidlifezSer^ice, Envirprm)»]ttal: Frotection 
Agency, Department of AgriCQl tore. Department of Defense, and 
others that use ^stematies colleeticms as references or require 
large iScaletipiiectlT^f <*l4gatiai_to 
provide ongoing support for these collections." institutions 
will themselves continue ^ solicit support froQ_ private donors 
and fbuhdationSj but these sources more readily suppbrt 
projeotsitban the: underlying ilnfeastruetuT^.:iiMaM: ih^^^ 
have established fee structures for business and industrial users 
of collections, but these funds comprise only a tiny fraction of 
what is required. 
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THE ASSDCIATED NATURAL SGIENCE INSTITUTIONS 

499 SWmCAPitOl SlR£Et,s:w -407 
WASHINGTON, 20003 
(202)554.7«aj 



THE ACADEMY OF NATURAL SOENCES OF PHitADELPHIA 
tut MUStUMOF NATUlULJUSTORY QELdS ANGELES COUNTY 
THE nEU> MUSeUM_OF NATURAL HIST^ 

THE AMERICAN MUSEUM OF NATURAL HisTORY December 6t 1985 

THl CALIFORNIA aCaDEMY OF SCIENCES 



Dr.iJohniD.ifiolmfeld^ Science Consultant 
BousezSubcommittee on Science^ Research 

. . & Technology z : : : z : : 
2319 RayburnzHoQsezOf flee Buiiaing 
Washington, D.C. 20515 

Dear John: 

- This letter is written in response to Congressman <3ebrge_ 
Brown's question to Dr. Thomas Peter Bennett, President of the 
Academy of Natural Sciences of Philadelphia^ durlhci the hearing on 
the role of the research nuseuin in U.S. Science. Mr. Brown asked 
the following question: 

*Now/ I would like tpzhaye, if iipt here orally, at_ieast in 
sonie written fprniir any ejtaroples^ t,hat_ you _ 
give us of prpgrains for the sjibi^ students in 

bi o 1 pgy or _any _o t he r f iel d _ wh i chi _ by r egu la tion _ or zgui de 1 ine 
0 r _ what_e_ve_r jr_ _ excJLu d_e_ r esea j:j;h niuse_ams^ from ^« t i c ipati on. : I 
dpn^t jsee _any_ t^eisomhls. lu sti^issttion: forthat, where the 
research museum: pj:ovideBia_ necessary ingredient in the 
research of scientists that — * 

Before answering the qnestion directty, it will be 
vol clitfhile £o characterize the jauseom graduate education 
progxaiss.- First, aniob9ious-point,z natural history museums are 
not degree granting institutions, ^redoctbral graduate programs 
at:natural history museums are conducted in cbbperatibh with the 
universities at which the students are matriculated. The 
ultiitiate respchsibility for the educatibti bf the student rests 
with the_ university that sends the student to the museum for 
study. With that said, it is important to add that^ in the 
uhiversity^mus ^ relationship, museum curators normally become 
equal partners -h university faculty iti providing instruction 
and guidance tor the student. In most cases one or more curators 
sit with university faculty on the student's dissertation 
committee. 



158 



SifScie the- university is the responsible entity, it can be 
reasonably-aslced, why should museums qualify for fellowship 
support? The answer rests with the heed of museum sciences 
(systematic biology, iniheralbgy and col^lectibh based 
anthrbpblbgy) to attract a share_o^ the country's best young 
scholars. Universities that have access to fellowships, fo£_ 
^f^^sbhs, will guide students to research for 
y^^5^^i^^f y ^3ye their own resources. . .Since, increasingly, 
independent museums shouldeL' the burden of ins_t_ruction_ in_ 
academic fields that require extensive col^LectijcyiSiLj^ 
sciences currently attract only a few of the very best young 
college graduates. 

^The argument in_ia_vor_oJ telJ.:ow^ah^ nonrdegree granting 

iiistitutigns jprevailed _i_n thejiHouse committee markup of a new 
fellowship _program_iTi_the ftigher Education Act. The enclosed 
amendment. had_the support of the national higher education 
associations and was accepted without dissent. 

__ii_As might be guessed, federal fellowship prbgrams vary 
considerably from agency to agency. There are twb majbr 
types ofiprogratns, portable and iristitutibhal. NSP, Navy and Air 
Force: fellowships are portable. The award goes to the student 
and the student talces the award to the institjutibh of his or her 
choice. Obvibusly, the issue of museum access to fellowships 
does hot arise in the case of portable fellowships. The 
iBituatibh at NASA is similar except that the student and his 

^ ^. ^9 ^_ ^PP ^ ^ ®L i s no r ea s on why a f ac u 1 1 y _m em be r wlho 

advises students in systematic biology could not be a party to a 
NASA application. 

A t t he b t he r e x t r e m e a r e^ NI Hi - fine rgy_ and Ag r i cu It u re* On 1 y 

^^9 r e e g r ah t i ng i n s t i tut ions m ay _ appl y for_NIH_predoctoral 
traihing grants (aithpugh postdocs_canigo anywhere) land the : 
Department of Agriculture_has a__siro^ilar .rule* : The Department of 
Energy_appear8ito_be themost restrictive. It maintains a list 
of institutionst_a_ll degree, granting, and no others, degree- 
granting or otherwise, need apply. 

The NSF Presidential Young Investigator Program is a special 
case becaase, in this exaniinatibn, we ~haVe been concerned bhly 
with predoctbral traihing. The Presidential Young Investigators 
program is cited here because the prbgraro wbuld fit well in 
museum ischblatrly activities. However, the NSF program is limited 
to Ph.D granting universities and candidates for awards must hold 
tenure track positions. Young museum curators obviously would 
nbt qualify. 




1^ 



. __Tha_nX:y_ou ve ry:m u c h f or a 1 1 b w i n g u s t b r e spbh3 t M r • _ 
Brown's liaquirx:, .Xiet me ^cpnclude jytith the note that w 
agencies : should rely .on^their normal _review processes to keep 
angualifiediapplicaats at :bay.__ Denying Tnuseums the right to 
apply for fellowship support does x)Pthing_but limit the 
competition that both we and agency officials support. 



NOC 

Enclosure 

cc: Dr. Thomas Peter Bennett 

Dr. Craig C, Black 

Dr. Willard L. Boyd 

Dr. Thomas D. Nicholson 

Dr. Prank H, Talbot 



Sincerely^ 




Newton O. catteli 
Director 
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Mr. FtJQUA. It has been vei^ helpful. I want to thank all oEyou 
for being here, it has been a very enlightening process, and we 
thank you far being here; 

= ??i^^ta3k force wll stand ac^burhed until 2 o'clock on Tu^ay 
next; when we will have research iii industry. Thank you very 

much. J 

IWhereupdn, at 11:25 a.m., the lask force recessed, to reconvene at 
2 p.m. on Tuesday, April 23, 1985.] 
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APPENDIX I 

Science Policy RetortF^The Abi4psrican Museum of 
Natural History 



Science Policy Report 



Tilt- Arnrncan Maiieqm r( Vaiural Historv rnnks ainoni; ihi- most cminrnt 
natural luitor\- inusnims \*_ the- *orld. ]l\ prrvtrjic is diTjVfd from US ^• 
hilntions. >ts c-\)lii-clit5h»*, li.'- rr\*;iFiJi pri«3ininitv r.i ilii* scuhtific stafi, 
2nd lis eduritiohji procraiu Tli-i.- Mim-ufii < ;»»ij)tjtir rrjiui^itioii: osj>cCiaJly 
strong in the- Ne*»*' Vcii'k ON- l)uf * .aiimi; across the nation and 
around th(* world, ha^ri* on ;i tnc.-v-s.iiful and exciting exhibition pro- 
gram comhined with pu* iristrvii 110:1 Tin- rialibiwl and ihterhatibha] 
repiitatibh accdrdi^d th<- v^-.> > liy >-.h*> wiwIdV. ^cH-jitibc and Intellectual 
community sti'ins from r^x rxtcnsivt* ruid !(ci<*ntif»cMl}y valaahlc colircttJns 
and from the scholarly »n^^f f'lJ'Mrtivc rescari h of the staff; mcmbf These 
cntma—research. collect jC.':,. hxiiihitiu)!!. (nducvjibn-aic £hr iumc: those 
that account for ihc rcputaliori of tia*^ !3ritisli Mwwurn f Natural HiiVory ] 
ihv Smithsniiiai} Ir'MiiiuUt »ihd aH otiiir ^jnjKirtani niifi»;ri! history 
museums: . _ 

Th^ stirntific- st.jfl and its Mipporting piTNoni»fi a"' ^h^' keystonr 0/ the 
Museum's ri'putation, l)c thi^ n-pufatmn ulolia^ or local. [Kipu^ar or Sv/rn* 
lific. The fbllowing is an l*«p)ahattcih of why tlits ?s so arid, further. f ip\Ms 
tlic majoi- aclivilifs of the ^ticntific stuff: Thi* rrspohsibililfes of tlie Staff 
fall Into four mafor areas, as folbws: 

1 Research. Almost all mfmlx/s of iJic scrrntifii- stafI at Tlie Amcricax) 
Museum of Natural J-futory arr rtvjjajifd 111 Iwm<- rrsrarch Tins research 
is not h(f f^cstirilv tlirc'iii'd :it iinincdiatc *^u)iittrihK tii iriaii's ('viTvday prdb' 
lerni, but ratlirr, it i-iideavors to iiihswrr fjiiiidanirMt;il scientiftc and phll- 

(ICl) 
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bsbphica] qwcstions about the nature and diversity of the universe. Histoiy 
shows that basic research is the fountainhead of most human knowledge, 
and even the seemingly most choleric research sooner or later may be rele- 
vant to mans needs: Without hnsic research, present society would even- 
tually find itself reduced to the fntellectual cliinate of the Dark Ages: 
Teaching alone will not advance man's thinking, ior teaching must be 
continually infused with new concepts, new ihebnes, and new dlscoveri^* 
or it becomes a litany of stale facts that will stifle the expansion and de^ 
vclopment of sodcty: In science the researcher provides the hew cbhci^ts 
and the new facts, 

Cleaily, The American Nfuseum of Natural Histoiy. because of limited 
.ources, cpnnot cariy on basic research; in all areas of science or even 
of biolb^. Its endeavors must be restricted to fields for which the staff and 
die institution are particularly suited. These Heidi are primarily but not 
exclusively those requiring collections althcir basis. If a museum has no 
other hjnction, it stores systematic collections of plants anrl animals, an- 
thropological cG^lecHons, and samples of the earth's crust -eums, there- 
for^ are uniquely equipped for research that requires collections. 

Through the years, research at The American Museum of Natural His- 
toiy has been dianhclcd into systematic zbblbgy arid arUhropblbgy arid, 
to a lesser extent, geolog}*, a.stronomy, animal behavior, and p1i)3ioIbgy. 
: Systematie zoology deals with the divemty of animal life; that is, widi 
the classification, identification,^ and evolution of animals, past and present. 
It is a fundamental servant of the pragmatic activities of man and of other 
2BpeeG biology, arid, at the same time, it is a rhature scientific discipline 
in its own right. Man most know the riames arid characteristics of thc mul- 
titude of animals that compete for his food, endanger his health, provide 
noiirishnicnt, and contribute to his shelter, comfort^ and pleasure. The first 
order bf business in any l>iblbgical (including biochemical or biophysical) 
study is the identity of sprciiiS, because differences in the species reflect 
differcncos in structure, fundion, and rehitionship;; to the organic arid in- 
organic world. Sy^jtnnatic studies are absolute requirements in nndcrstand- 
ihg the ecological ir^tcrrclationships of all ihc organisms on the e arth and 
m mahagthg hatiiral ccbsyslcms. Systematic zoology as a scientific disci- 
pline is continoaily cohtrihiitihg ricw facts arid cbhccpts about the 4^vblu-- 
tionary and ecological relationships of animals and about the mode of 
spcciation and other forms of evolution in the animate world. 

The importance of rystcmatic biology in the modem worlds iherrforc, 
carihbt be bvercmphasizcd. Since research in sy.stematic zoology is de- 
pendent on large, u-dl-dorumcnlcd collections of specirificris, the large 
museum has become tlu* principal kind of in.*;tihition where intensive re- 
search on biotic diversity can hv pursued cffa iivcly. 

Aspects of geology and anthropology are also dependent on the existence 
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of large c-ojlcctioiis of s)H'c inH'iis for comjjaralivc niialvMs. As in thr case 
of syilrmalic Iwology, llirsc aspects mv rssc-iitial laicls of the Museums 
rc»<raii]i jjn»i;raiM iM taiiM- llirir Miitly lalls niiifjiH-Iy willlni ilu.* |m)\inc-c 
of an inshhition raj);il>ir of iiiainiaiMiiij; .i larp- aiul rxcrllriil cnllci Uciii am) 
l)Ci.-ausc these fields arc important to a \vejM)aIaiie<<i program that at- 
leriipts to mvrsligate tJie nature of llie c-arlli % erii.>t and its inlialntanls. 

Although th(* major emphasis over the yeai*s has lufn directed toward 
colUvttdn-orientcd researeJi, as dcsc*ril><»d irv the preceding parngrdp)is, the 
Museum lias for a hmg time interpreted the liiraiiing (if natural history 
broadly to iiidiidr investigations of: what animals do: that is, in'Savior 
{how they furictibri), physiology, and tluMr relationship to each other an(| 
to the environment (ecology). Several dcpaiiineiits liave pursued re- 
search in these areas of science whi're there is treim-ndiins eurreiit nitcR'st 
and ra]>id advancement in knowledge and theory. Inipiirtant thcorctica! 
advarices^ have stemmed frorh this research. j)ariiciilarly iii the develop- 
ment aiid cvdIntiOii of behavior and iii tlic iuitiire of instincts. Ilii.s work 
was strongly influenced hy the milieti of the Museum and its emphasis on 
the cumparatfve aspects of Inology. and the work .n Itirn has provided 
iriribvalive pbiiits of view hblli to the Museniivs researeli prograin xind to 
its ex}iiI>ition protjfani^ Tliere is iia doiilit that th«*se efforts iii l^ehavibr, 
physiology, and e«>logy lielp to bring the Museum into gre^itcr contact 
with the mainstream of current .sett*ntiBc development and thus further 
ehhaiicc the Museum's repiitatibri. These and bther areas bf investigatibn 
(Ould be tt)Atinned and encnnragcd. where their piifsuit byjhe Museum 
?vii| yield jvnjmising new insights into the nature and meaning of diversity 
4iiiU C' . .-ieJitifie cbiicepts that relale l(i tt. 

It ' '.>e chNirl understood that a philosophy of research based 
pniv 'iiS L\i coih.*clib?»5 is nol a rccomincndatibii for maintaihifig a .status 
qao zK. vudc for museum research. Rather, it is an attempt tb delirie a 
logical framework for the kind of rt^eareji that the muscwn is best 
eijuippcd tb pursue: and for .selectiiig aiid evahiating other areas of bi- 
ological ai.d physical research in whieli the iiiiiscuni should be involved. 
Within tfifs framework the museum miist eihplby the most brilliant, en- 
ergetic scientists avaiiaiiie. for the key to success for a scieiitiBc institution 
is a creative .staff. These scienii.sts must be urged to explore new and 
prbmisiiig leadsiii science as they develop and to employ the most modern 
' 'miques aiid imtnuhejiii'Ju implc'itiehting tlieir research. We must alsb 
rteogniw* that important rclatrd projects may deNclop during the course 
of the research. Aitliough Kuelv outgrowths may not Ur coiiection-oriented, 
they should he pnrsned. for they may contribute signiHcantly to science 
arid tb the affairs bf man. 

.\b statenK^nt regarding research at The American Museum of Natural 
History is conipieU* without due reef)giiitibh bf the substantial cbntribu- 
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Horn by the si. iff over the past century to furidamcnlal theoretical advances 
in systematics, evolution, bclianor; physiology, atitjiropology, and kindred 
arras. 

2. Care of Collections. :The :Amencan_ Museum of Natural History's 
zoblogical, antHrdpoldgicnl. and mineralogical specimens are among the 
rnost extensive and sciciitiBcally valuable in the world. In some areas, such 
as the mllc*etions of birds; foitsil mtirnmnls, and termites, the Museum's 
holdings iiiiquestionably surpass those of alt other institutions. The Mu- 
seum s specimens are the raw mntenal on which most of the staff base 
their research. However, the cbllccHbhs have ah importahce that tran- 
scends the researdi activities of TTie American MiiScum of Natural History. 
Available to scientists throughout the world, they are an international 
resource of the scientific community and, as such, are held in trust by 
theKf useum. 

The care of these invaluable collections is the responsibility of the 
scientific staffs Because bf-the specialized nature bf these collections and 
the intricacy of cataloging and maintaining them, dicir ^e rtiust be in 
the hands of highly trained technicians and scientific assistants supervised 
by scientists. Unfortunately, some institutions have tried to maintain Uicir 
cbllectibhs withbiit competent scientific directibh, u'ith disastrous results. 
Because of die evcr-deteriorating environment of the wbrld, cbDections 
once lost cannot be completely replaced, no jnatter what thaexpense. 

3. Authenticity of Exhibits. The art* in The American Moseozn of Nat- 
ural History that is devoted to ejdiiH;don is greater than in any jother 
natural Histbi^ museum in the wbrld. Most bf the exhibits are developed 
by appiopHate scientists worJdng in conjunction with the Department bf 
Exhibition. The sdentific staff is responsible for the rationale of eidabiti 
and the aull>cntlcity of both material and labels. Because of staff involve- 
ment in thf exi.nKitibh program, the exhibits arc among the most instructive 
and accurate of any in the wbrld. The exhibits db mbre than acquaint 
visitors witli natoial history and with the richness and variety of die 
animal world; the) jil^.' deal in depth with important evolutionaiy, sys- 
tematic. ect)iogical behavioral, geological, and anthropological concepts.. 
Hence they appeal lo the general public, ta primary and secbndaiy school 
s*a-<irji?5, in the f-rillcpx undergraduate, arid tb the graduate student 

4. Educatibn. Because of exhibitibh, because of die cblleetibns, and 
because of the expertise of its scientific aiid ediicatibhal staff^ The Ameri- 
can Museum of Natural History is a uniquely endowed cdu^tional institu^ 
Hon. Its potential: as a teaching institution exists at many levels, and at 
each of these levels the participation of the scientific staff is essential. Thf 
exhibits stimulate and awaken the inter^t in natural history of even the 
most youthful visitor. Tlie eidiibitibn halls are^ prime resource material 
for the Education Department and for undergraduate and graduate bi- 
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bl(^. anthropology, and geology classes at universities. The unique coHf*c* 
tidiis arc used by advaheed lindcrgraduatcs. gradii;itc students, and 
establshed scientists not only in Qniversiti'-* in the New York City area; 
but ail over the world. Some meinbcr*' of he :.fiontific staff teach clashes 
in advanced zoology, aiiirhal lx:havio \ «ithroi>dibgy, and geology at locai 
univcrrsitii'S, and many slafl" meml>rrs serve as gTjuluatc advisors for stii- 
dcnts seeking Muster's arid Ph D: degrees. The staff recognizes its ohilgn- 
tion to train future sciennsts. Cooperative programs Iwtvyeen the Museum 
and nearby univcrvilies have produced oyer a hundri^d outstanding sci- 
entists, many of \vhc)ni hold leading positions in institutions across the 
coantry. 

The scientific staff cannot function effectively in isblajjfjn. It must ob- 
viously have the support of the President, the Board of Trustees, the Ad- 
ministration, the E}diibition beparttncnt, the Education Department, and 
other service dixdsions of the Museum, and it ean operate rScLtively only 
in a creative^ scholarly atmosphere. The staff and its work also require 
isu]ip6rt of other kinds, such as: 

. I. Large collections c.iiinot he maintained and eiirated properly unless 
space and storage faeilitie.s an- available for tin's purpose. 

2. Exciting reTirarcli programs*^ cni) Ih- initiatc*cl and pupiual only if the 
hecc^ry inoderiv r(|uipihc*iit aiid htlxiratbiy space are readily awnilablc. 

3. Research stations arc cspi*cially important to systematists working on 
present-day animals from an c*cdlogicnI or behavioral point of view: Hie 
value of a research station is in providing sophisticated laboratory equip- 
ment faciiiHes in an arc^ where natural pbpulatibns can be studied. Be- 
cause of today s emphasis on ccblbgy, vt'c can anticipate a growing demand 
for better fatties at ourstntions: 

4. An adequate Graphic Arts Department and Photographic Depart- 
ment are prime requisites for reporting the results of the Museums re- 
seadt:h to the sdenbfic com 

5. Scientific h'braries are^^at tin* vc-i^* heart of .systenialie zoological and 
geological investigation. The Miweums library, one of tlic biit.^tahdihg 
n^4:>«ral history libraries in the world, must l>c maintained ^d improved 
topro\ide the necessary support for tlu' .scientific staff. The library is not 
only important for the re.si'arch ihlerests of tlic staff, but also for the exhi- 
Intioii program of tlie Mii.seurii and for students arid sehbols ih the New 
York City area. 

6. OriginnI scientific researeli. no matter how profound or how reveal- 
ing, can \x*. of no assistan(*e^ (o mankind unless it is communicated to the 
seiehtific worki aiid to the lay world. Seic*n(ifi(- publications, such as the 
Museum's Bulletin. Novitates. and AntliTopblbgical Paper.«{. are the most 
important means of disseminntitig discoveries in scicnct*. 
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In summary, research, exhibilibh. rduraiibn. nnd the care and prescrva- 
of collcctibhs are the clcmchls of the Nfuseum s program, of its status 
and reputation among the great jfistitutiohs of the world. In all of these, 
the scienHfic staff has a vital role. It is csscntid to the Museum^ status 
reputation, and to each of the elements on which they: are based, that 
the Museum maihtaih, support, and strengthen its scientifie staff and the 
associated resources and facilities on which this staff is hca\iJy dependent. 



December 21J971 
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TBB ACADBHT OF BftTDBftL SCXOCBS OF PBX£SDBLPHIA 

JPhe Acaiaenjrj^f Nat^ was fouhaed 

by a group q^f men who gather ed togetiiejLt^^ 
the discussion and exchange of information on tbeirstudiesiln the 
hatiixal ^sciehces^ The society was labeled by some. at_ thatitime a5__ 
•Godless* ahC "radical", for it was a new and different type of insti- 
tstion for the Chen yotihg American hatibh. 



------ - iWithiii its nalliB, 9iany x>f the then and developing dlscl- 

plines. and .sciences of iBotany^ Entomology^ 4»eol6gy/Miheral6gy, 
ichthyolpsyf MaJLjiCPlosy Atart. Thomas Say, 

o^APf the founders of the Academy, jras^tlier fif^oth Xierican Eiitb- 
»«f 09y and Malacology,_ In the early 20th century^ the woxks: of Joseph 
Leidy^ describer of the first dinosaurfound in Anetica^ profeBSor of 
anatomy, and founder of MictoBeopicai Society, formed the baaisfor 
the- now highly active and well-regarded Division ofLinnolpgy and 
Ecology. iOr« Ruth PatrlcJc^ now curator eme^ the 
Hat lonal_Academy of sciences^ and recipient the coveted Tyler Award 
in Ecology, dlacQvexed: that: diatoms wwe oE iBwehse importance as 
indicatorB of stxeao itealtJi. ^ the late 194078^ she established the 
Department j)f Limnoljjgy: a^ ajconeept far ahead of its time, 

JUfi^ the need to ass ess _t he _1 mpac^_ of _ Indus t ry and _ 1 ndus t x i ai waste 
on stream ecology and the need to educate industry on how to preserve 
healthy stream environments. 



The Academy today has four centexs of activity which evolved 
f roffl tlie pxogxams of the early twentieth century. They are: the_ 
Libraryi the Division of Systematics ahi Evolutionary Biologyj the 
Piyisionof Limnology and Ecology; and the Division of Education and 
the Natural History Museum. 



Tbe work of_th_e Divlsioji of idueatlon_and_the Public Museum 
is an outgrowth of the earljr exhibits made by .Academy Jiaturalistsito 
demonstrate objects of their study to__fell_ow nat_ura_li_s_ts:aad to the 

public oil special occasions. From these early: exhibits grew the 

museum dioxamas- and the educational programs which make use of these 
educational tools. 

- The_ 8Cientl£ic:_dl visions accomplisB iheix mission through 

the_8tudy pf_the_identity»__etdeE:jand relatiojiship of organisms in 

to understaiid the dlve^^ the biological changes 

in o^ganismsi through studies _in .evolutionary _biQlogy,^_which^explore8 
tfeft_<3?yhamics of biological change, including adapt atloui siixylval and 
extiAc^ioh; and through studies in global jBcology, _which teaches man 
to undftiatand tSe liatuiaX world so that be can develop clvilixatlons 
within the constraints of natural laws. 

1 Through^ its eaacational programs, its publications, its 

service totheicommunityi.lta maseuni exhibits, its scientific research 
And consul tat ipnj^ the Academy comnmnicates aa understanding of the 
yonder «nd excitement ^^p^ world.^!: It: interprets natural 

objects and reveals their relevancy to evexyday interests. and expe- 
riences. It reveals the underlying princij^les and relationships which 
tie natural objects to each other in a dynamic and evolving system, 
it seeJts to stimulate concern and responsibility toward the earth and 
its ecology. 
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_: :_ - Pounded lna893r tBe Pi^ia > i^eiim of Satur^ 7^8tbry i 
C&lcagd is a tidn^-proflt : iR&*'ltutldn sup^rted largely ? ^Ti^c^l: 
funda-. : ltLa^reaent_dtBtln9viBlseS poiltion Is a ren ot its 
ccapxehensiTCL S£lenti£ijL_aiic _edu_cational_^>rQgriL3ir,. :;H-Jrc 
great col 1 ect 1 one : fe*8 _been _a _8uac ained goa L oXit J- --.^i K u. *a lu 
f p r mo re t han_ 80 years. ___Th_rpugti _ wo rldr.y i eJCradl c^i t^cv 
change , pur chase, and many no t Abl e gl f t s r_ t he, _Nu seu in cp i J i ! or a 
have groim_ until they hov nustb^r more tbar twelve million l i 
mens. These ^olrlections represftnt major stages in the hiswcry oZ 
the eiirtb and of human sbcietiesT M with th<- 

cbmpbsition ahdievblution of the e&i^tht its nearest height^.. 
and alliforSB of life, past and presentr hon^human and liumah. 
Theyirange.fTom. intensive^ ^osrexAgcL^f qeogxMphtc^ area, bioti: 
groupL-OrL_8ln9le_cuItu_j:e to c^tensiv^ coverage of a world biotv 
or a broad culture area. 

Each of the ^bur scientific departrents ha^ :^^d a 
different bistbrical pattern bf collect i>oh jaevelbpmeht j*nd_ 
emphasis. Itethrbpolbgy has fbeusedbn selected culture sreas, 
amassiiigL premier collectibhs -of primitive cultures and high civ** 
llizations past* - Bot&ny, while specializing oh the vascu*- 

lar -plants ■j.r- -'jjCtii Xmerica^ has attempted to build a collection 
as: a repre&dL^v Active .index of _ the .vegetation, of : the : wo r let : Geol- 
ogy c_iji_t he caui^&ie of building.ceseacch collect ionsLlA. the areas 

P.f . immediate istaf f /inter e_8_tr__ha8_ a_cqu_ired _a_ large systematic 

cpilection. _J5o_pl_ogy J»_M tr;ed tp develop world-wide collections 
in each bf several taxonomic groups. 

-__ -The cblZectibhs bf nietebrites, Peniisylvahiah and Per- 
mi anU fossil: vertebrates amd invertebrates. Central American plan 
specimens, tropical aiid: neotropical birds andimammals. Oceanic: 
andLTlbetan etbnologieal artifacts,: :and primitive art are world- 

renowned^ Re8eacch_by:J.tB own_8cienti8t8_or theiresearch asso- 

riates based, on a study _of_these .collect ionsi^is ^uJ^llshed: J.n 225 
yplumes of four series of Pieldianas Anthropology^ Botany^ 
Geblbgy, and Zoology. 

T^e activities of the scientific staff include basic 
research, nahagement of collections^ and cbllabbratibhlh public 
programs with the: Departments of Educatioiv and: Exhibition. The 
resources ; of ::the:Hu8eum: have been made av&ilable to universities 
responsible for_ ±he ^xaiiilng ot. graduate students* : _ Seminars , : 
aided byistudy of^ spejdLmens^_ are held. JLn JluseusL laboratories and 
class r poms. _ Museum, special 1st s_ many. ojf_ vhOM alsP. hPld aca- 
demic appp i nt ment s on t he fa cu It 1 es _pf 1 peal u nl ve r s 1 1 ies — 
lecture to graduate classes and supervise doctoral students. The 
cbllections and the Museum prbfessional staff pl*y a vital rolie 
in training bf students who plan careers in natural sciences. 
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TBB WmnUkL BISTOKJ MOSEOII OF COS SVCB£SS CddSTT 

, L Th* Natural Hi8^^^^ Los fingeles is the 

largest and most comprehensive institutjcnii^fiits Mina ih>he 
western half of the country. A balanced prograin of exhibits, 
C'i^^^atioh, and research in history and natural hist^xy.ls carried 
on isy an outstanding professional staff. Support comes from thei 
Cooflty of tos Angeles^ from the private sector through _the_lluseuB 
Foundation, ana through a variety of Federal, state, industry and 
private foundation grahs and contracts. 

lA broad rangeof.research is conducted by 26 science 

curators specialiringjin ajrxrhaeology^ ethnology, fossil fungi, 
*^T«rtebrates and vertebrates, receat.cryptogaais and flowering 
plMts,^BOlluscs, insects, crw rep- 
tlles,_bird8, mammals and minerals. Host research Isl related to 
the Museum's coUectiohSr which for many of the_ disciplines 
list^above are world wide in scbpe.^f national or inter- _ 
national importance, and are extensively utilized by local stu- 
dentsand visiting. scholars as unique scientific and cultural 
resources. iResearch.onmaterlal object-related topics in his- 
5?^yf mostly of the southwest, is conducted By a staff of eiaht 
history curators. ^ 

L 1 "L Curators are assisted in their work by^jLStaf f of 
collection managers, curatorial assistants andresearcbassls- 
tants. Scientific studies, by Museum curators and researchasso- 
?n?^^,/^^^^"^^^^^^^" Museum's widely distributed serial 
CftnU i butTQng iJX Sc i ence as well as in a broad range of other 
specialized journals. 

J Many museum cjiratoca^ JiexjML adjiinct- faculty at the 
"'^A^^rs^ty of_Californla_and_Onlyersity_of_Callfor at Lbs 
Angeles and help to train graduate students, some of whom are in 
residence in the Museum. 

: 1 More than: I^SOOrOOO visitors a year view exhibits in 
the main Maseufi building in Exposition Park and in the branch 
museum in Hancock Park. 
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AffWricanMuMufn of 

Natural History l 

CiotfilMt •! 79th StrMt 
New NY 10024 

-Snceits iouridng m 18^. tne Amen- 

tens tn t he Br tn mtjokagc ahnvnerdloycsi 
and jooiogcaisci en c es * tah anemcx to 

Research proieas m these disPDi««s 

and«xMxtens ««ie enfoyed 
sonie26iniicrua^c3rsjn:iS^ : 
•meMusetfncompteiroxupes^ 
nterconnectedtx^dmgs^on 25 acres^ 
tQu^ souira updo^^oi jne i^spc^yMst 
9de of^Manhaltan acro&% from Cenvai 
Eifk.Iben[an:39cxiii}^ hals. trvee 
pigiie»s. clagre omang>ggu^^ 
lat3orato(«5. aiOratyxaiefenaand tes-- 
tau^_t,_and surage areas for more man 
3SmAon amtacts. 

:; Ihe AflwocaniMiseym jsjffitiarQea _ 
natufa<tiisio>yfflu3eum<^ tfie worioand s 
a «ooMH!dceniefLCiieseaichjcLfl^ 
basc^penc^ >Vnon^^^ cottecwns a/e 
16 mdion insect speamenSr 23.000 ^ 
tje^aftdJniQhiiam; €00.00^^ 
mrihon nvenetyates 25OJ0OOmafnma)s: 
1? 0;P0 0 rdc<q; rnriefals. gefTTs and rvie- 
pme^ onetnlan^bffdv330X100 to^ 
nveheb^tes: and 8 mAon aninropoiog • 

cal_ajT!!acts. : _ l 

Some 200 (esean^wfs-scentists and 
ltieiriB5iSQints^.iaudy. tn^ S^edfnens 
>of i:lues^toevototionafy^<sTO0ft We - 
cydes^cAefflcalcoroposiiionLariaajl- 

stud<es around tfw wortdand snare metf 

>tsottft>ons tfifou^iioWca t ions- Theif 

ap(*Bd sftJdNS in Bie tieamt sc>- 
enccs andlectwioiogy-reiaied^ ndustnes. 

The Amencan Museum ¥«soco(rpo> 
rated ns^eanag&by me New ^ 
SaleUf^iUun J&^J)e:UjauTL^ 
le c ew ^ s up port lor <slsoWies afld pn^ 

gram&iromjmerdi^^ 

!r!C|u(^nBi^?e<>y of New_\brk whiOh pro* 
vides budgetary funds and owns the 
Museum burifirigs. tmNew >brfc jSmte_ 
GounoiwtieArtSrfWonal Endowment 
torJbefts; hiafohalfr^oMDenl ioLtm 
Hunarabes. Natcrttf ^cnce^unM- 
ton. Jrstitutetor Musttfn Servioes^onw 
30(LcgQ)onMns^10Ol)n^^ tpiindB-_ _ 
tons.^.WO members.and numerous 
BdMdud fontrfiuiofi Vartorcontrfiu- 
tons and tees lor speoai seivces at» 
proMdea sviif cinA and>bM^ 
olreverwe. 



highughts 

19«3/Julr -- - - - 

Natiyiai WiidWe J^cfuQC^ iundedtjy^ — 
Conaco.ftpy Pen cornpanv. opened as 

of ifvee special exhbtons new « 
conju«to.wim lhe.C«?«5nn«a! weeftng 
ormc Amercan Omitnotogsts' Unw 

August . 

• IftejpeciartetlWjon.. "Lous Agassa 
Fuert^r A€e<eoration of Birds." featured 
iO(Iuai&cojQrt:-Steiches.a)!A oit$J9Ihe 
^nst who s:|<n^^ for (^arnatc. iifeUte 
illusiraiions 0( birds rhoiion : 

»1>ieA«iencar^On«hotog^ 
founded althelAfieum jn mi mad<ed_ 
|6 lOptn anniv«rsar)' with a meeung ai me 
Museurn attended by more mar) idOO ' 

soentestt 

»-Ttres(xc^ exMxtion. "Frances Lee 
jaau^JmsiBr^ Na&jraiisrja couecnon 
Of 50 drawr^sb^agues: rw 
ariistw^xxspeoalizedirit)rd5arid»airited 
rreviy of me diorvnas at the Museurn ; 
•^'Aventy l^ew >t)r»tfitrr» prerr w eres »«fe 
featured amQrig50l'!nri& in mesevenm 
annual Margaret Mead Film Festival, 
odobir 

^Tlyee aunn«Q gems on loan 1r om New 
^iorkgem dealer Aiian^Caoian were dis- 
pia^ m the Morgan Memorial Han o* 

N o iremlie r - — 

•The tradiliQn3)Dnsam!:He!iidaj^ Tree ignt- 
ngtahetedin^ ^i^iid^ season wrtn 
caroling and festiyeircatsJrjg aoPuaL. - 
tree san Arthur Ross Exhityl of the Montr 
December - — 

• ApJa-party^I^NjghtfQT AILCn»Iures." 

Museurrtandraoed funds tor the Nature 

Sc«nceCerii» 

ttM/Januanr 

• TheNatoiaLErklowmef^ JoTjmeL--- - -L 
Humanrtgs supported the opcoming^e- 
oai exhibrtnrv: ^Asante (OngdormHGotdr 
w!!h:tS'*'iOt^tw^^78 The_FedoraL 
Council on the Arts and Humanities pro- 
videdab ndermdy : 

• Ftxmelt^rdyear.agwtfromMoOil 
tnaOed the MLsetffTi to remairiopen Jtee 
Q(ChtfOeirom5pm to9pm.onFr<Jays 
and Saturdays. 



FetNuar|L_ : __ _ _ 

• The special »r»bition^ "S* Roads/ 
China Sh<»." funded by tne Amenean 
&«re» Ffiyfoation . expiofed 2000>ears 
of«3SJ/wesMrade 

•.Afienefiiflee noonnedion wflh rs*_ 
Roads/ChtfiaShips; and funded by the 
Amencan Express Founoaicn; rased 

S26O.0PO: _ : _ - 

• Pop smgef Mchaei^Jackson chose the 
Theodore ROQsev«MerrK)?iai Ha« as.me 
Site ot^ CeS Records tribute to his rrusc 
•IFjttMriMiAeLmsoeotsts |o«)edaa 
interriationai atpediwin to Cerro de ta 
Nebm. me "Mour^tam of tne Msts." iri 
s outhe rn Vene2ueia. 

ftlaich ^ ^ J ZJl^ JZ~ I JIl 

• Lews Jbofr.dS^uthor.-sc«ot«t.flhySf- 
P^a?^ .educaior_deiiv«red a series of 
three addresses tilled "tne Oevetopvig 
Kvtfn3nStiec«s;:.in.meannuyalMack H 
LiokmMananoNaiore'-sctures 

• The Boom Ent&FburidaiionJttarded 
StSO.CXX) to renqt^te the Hall of Human 
Soiogy and Evolution. 

April 

• S c ienft^lrom 2(^irTsttfuti0fisin-1&coun- 
mes^jameiedat ft« ji4ifieuaUo«cai^^ 
^pfV!'ewprti]5rnsl_ffh^^ 

and prehuman fossils assembled for4he 
ssetiai.»hrt5(iiQn..^Artcesiors- Four Mik 
iiGnVBarso^Humanjfy- — - 
» Gaiipry i ; a neW sp^tfl' ^hihe^ halt, 
opened wrth me "Ancestors' eimiO«on. 

?.tt%Ar»r^riAssociatidoJorme.. 
Adtf^tcementof Science^oeped^rts 
aonuaiineeting wrih a receptior> at &ie 
Museurn, _ : __ 
•-the special exhbitiai. "Peonies of - 
£3«eceaMy»:Sc!encfl;and An," opened 
»Hhe Naft«nM<^iiery. -- - - 
•ll^)eDepailmei44)f-AhthrapQlagy-^^ 
pieM in^ajtation of a rnetaJ 
stooge syswm and creaieda^«w jO.000* 
$ctuar«hfOQi mesarif^ leyeno apie por- 
tOFtti^ itsethnographcoiMctions 

• Aluaridn Marshackl^eseai^^ 
cote at Harvard UnMerstys Psaliody 
Museurn.-^kHrwcred tiie54ltUhfiuBL.._ _. 
James Amur Lecture on V\e Evolution of 
the Human Bran 
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Wh.^n_ajyc y~g_t:^l if..rvi j . w-^>. "overryu by ♦coicJ ht.fiqrv p- «~^eer 5 . 
.a_^""F. ?f soven .n... I rai if j^.^-ijed :ii w.:s ::i>ft. tc ♦.i-'-.e- a 
sysL*»rr.at j r si-Fvey of the r.ct ural resoucccs avj.laM^ m ih.^ 
Wcsr^_ .Tfiej r_f irsr meeting of what was to become known as t> 
'-^v-ft.rnji Academy /j; LSrienncs -took place on Jipri I 4 , 13^3 ar» 

9" ?'' ?y St^/ -'''^ • :Eac:; week 3ci en_t.j,flr _p3p??i s : were 
preser-ted oh topics of interest to a growing mt^irbcrrnip -af 
San Franriscojcit izer;s . and cot iectioKs of sptcirtic^^. few 
' ■\° ^f^^-l<^ „»-e3iin tc =:; ..v, rhfc_bu5ine5S_ 0/ identifyj ',fj_„hj 
clapsifyiny .inJ r.anir.-j tp^.^ics, known "systcndtic";" 



maLprx»ii_, Ai* ?r_t.wc-t;r_ r;hree -:^"tp'ir xtvliticationa, -ano* '.t V 

oetweon -th-fc S^^h StJ«*its -^o t'ne Calitcriiu Aco;l^iny oi 
Sciences. _:FbrLI5 years visi.ters-streamec? in tc see the 
<^A»pi«y» of birds, mammals, plants, IHuifia hi skuUB. insecto and 
ndtural -curio»ities- like the extinct Dodo and wcr:;!ly 
mimmoths^ to n^iine « ffw. then disaster stiuck tho 
ear^hqirake and fire of 1906 left the muscuni bLilding in 
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rj'j.-r'v.-.', that thff ■"'li Moirl-. ^r.','.T.^/ .Tt : •jr^-...: : 

-l-'i- ' -'^9 PP^ne'^ ::u<^:.T':-?_ - "j-i*-. ■■ !: - ■ -' ; - - . "^r - 

i'.a?!), Simior. Afric.^.r.:;^« i . Morricor = : ■ - .■.-•!■ 

(i?5?), Cowell.Hflll 11969), Wattis HaU bf Kar liy-f.*. and 
♦.he Fish. Roundabout (1977 J. 

Afi_ Lhe public muieuni grew^ «b did the lesearch -toJ ir rt ioiis 
< ^^bAcb a'^*; tpddy_con8idered_natibriaI treasures -r vexiial-le 
[ lendir.g libraries of specimens from the natural worid*: 
i available for scientific study by scientific coileagueo 
i from many disciplines. 

T^?!?*^^^®^"^^^^?*'^**"')' '■•^ Sciences is a private sci -r.ti fic 
Institution, supported by dor.at ions from companies, 
*9Mndvtioris .arid .individuals, by admissibh fees, royal tier 
^^P"'- s^op *n<i:cafeteria concesSidna^_andLby money trom 

1 thft C-jty andCounty of San Francisco earmarked: spcci fical J y 
I for.the opeiatioh of Steinhart Aquarium. Membership dues are 
^Asf? an important part: of financing- the Natural History 
Museum and Aquarium' n activities and in return.menbers 
receive many benefits including educational and travel 
opportunities- 
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